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BidNo.: 103/NCB/WRB/2012-13
1.
The Government of India has received a credit from the International Bank for Reconstruction & Development a loan (Ln. No 4749-IN) the towards the cost of Hydrology Project Phase-II and intends  to apply a part of the funds to cover eligible payments  under the contracts for construction of works as detailed below. Bidding is open to all bidders from eligible source countries as defined in the IBRD Guidelines for Procurement.  Bidders from India should, however, be registered with the Government of India or other State Governments/Government of India, or State/Central Government Undertakings. Bidders are advised to note the minimum qualification criteria specified in Clause 4 of the Instructions to Bidders to qualify for the award of the contract.
2.
The Executive Engineer, Discharge Division, SCO No.-32, Phase-I,Mohali (Pb)invites bids for the construction of works detailed in the table.  The bidders may submit bids for any or all of the following works.
3.
Bidding documents (and additional copies) may be purchased from the office of Executive Engineer, Discharge Division, SCO No.-32, Phase-I , Mohali (Pb.)from 7.5.2012 to 30.8.2012 for a non-refundable fee (three sets) as indicated, in the form of cash or Demand Draft on any Scheduled bank payable at Mohali  in favour of Executive Engineer, Discharge Division, Mohali. Interested bidders may obtain further   information at the same address.  Bidding documents requested by mail will be dispatched by registered/speed post on payment of an extra amount of Rs.500/-.  The Executive Engineer, Discharge Division, Mohali will not be held responsible for the postal delay if any, in the delivery of the documents or non-receipt of the same.
4.
Bids must be accompanied by security of the amount specified for the work in the table below, drawn in favour of Executive Engineer, Discharge Division, Mohali. Bid security will have to be in any one of the forms as specified in the bidding document and shall have to be valid for 45 days beyond the validity of the bid.
5.
Bids must be delivered to Executive Engineer, Discharge Division, Mohali on or before 1430 hours (IST) on 31.8.2012 and will be opened on the same day at 1500 hours (IST), in the presence of the bidders who wish to attend.  If the office happens to be closed on the date of receipt of the bids as specified, the bids will be received and opened on the next working day at the same time and venue.
6.
A pre bid meeting will be held on 23.05.2012 at. 1400 hours (IST) at the office of Executive Engineer, Discharge Division, SCO No.-32, Phase-I Mohali to clarify the issues and to answer questions on any matter that may be raised at that stage as stated in Clause 9.2 of ‘Instructions to Bidders’ of the bidding document.
7.
Other details can be seen in the bidding documents. 
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	1
	Construction  of  Water Resources Bhawan in Sector-68, S.A.S. Nagar, Mohali under Hydrology Project-II

	1615 Lacs.

	32 Lacs.

	5000/-

	24 Months


EXECUTIVE ENGINEER

DISCHARGE DIVISION

SCO-32,PHASE-I,MOHALI, PUNJAB   PIN-160055  

Phone No. 0172-2225597
SECTION 1: INSTRUCTIONS TO BIDDERS
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A. General
1.
Scope of Bid

1.1
The Executive Engineer, Discharge Division, Mohali on behalf of Employer, invites bids for the construction of works (as defined in these documents and referred to as "the works") detailed in the table given in IFB.  The bidders may submit bids for any or all of the works detailed in the table given in IFB.
1.2
The successful bidder will be expected to complete the works by the intended completion date specified in the Contract data.
2.
Source of Funds

2.1
The Government of India has received a loan(Ln. No 4749-IN) from the International Bank for Reconstruction and Development (hereinafter interchangeably called “the Bank”) towards the cost of Hydrology P​roject Phase-II and intends to apply a part of the funds to cover eligible payments under the contract for the Works.  Payments by the Bank will be made only at the request of the borrower and upon approval of the Bank in accordance with the Loan/Credit Agreement, and will be subject in all respects to the terms and conditions of that Agreement.  Except as the Bank may specifically otherwise agree, no party other than the borrower shall derive any rights from the Loan/Credit Agreement or have any rights to the loan/credit proceeds.
2.2
The loan agreement prohibits a withdrawal from the loan account for the purpose of any payment to persons or entities, or for any import of goods, if such payment or import, to the knowledge of the Bank, is prohibited by a decision of the United Nations Security Council, taken under Chapter VII of the Charter of the United Nations.
3.
Eligible Bidders

3.1
This Invitation for Bids is open to all bidders from the eligible countries as defined under the IBRD Guidelines for Procurement.  Any materials, equipment, and services to be used in the performance of the Contract shall have their origin in the eligible source countries.
3.2
All bidders shall provide in Section 2, Forms of Bid and Qualification Information, a statement that the Bidder is not associated, nor has been associated in the past, directly or indirectly, with the Consultant or any other entity that has prepared the design, specifications, and other documents for the Project or being proposed as Project Manager for the Contract. A firm that has been engaged by the Borrower to provide consulting services for the preparation or supervision of the works, and any of its affiliates, shall not be eligible to bid.
3.3
Government-owned enterprises in the Employer’s country may only participate if they are legally and financially autonomous, operate under commercial law and are not a dependent agency of the borrower or sub borrower.
3.4
Bidders shall not be under a declaration of ineligibility for corrupt and fraudulent practices issued by the Bank in accordance with sub-clause 37.1.
4.
Qualification of the Bidder

4.1
All bidders shall provide in Section 2, Forms of Bid and Qualification Information, a preliminary description of the proposed work method and schedule, including drawings and charts, as necessary.
4.2
In the event that Pre-qualification of potential bidders has been undertaken, only bids from prequalified bidders will be considered for award for Contract. These qualified bidders should submit with their bids any information updating their original prequalification applications or, alternatively, confirm in their bids that the originally submitted prequalification information remains essentially correct as of date of bid submission. The update or confirmation should be provided in Section 2.
4.3
If the Employer has not undertaken prequalification of potential bidders, all bidders shall include the following information and documents with their bids in Section 2:

(a)
copies of original documents defining the constitution or legal status, place of registration, and principal place of business;  written power of attorney of the signatory of the Bid to commit the Bidder;

(b)
total monetary value of construction work performed for each of the last five years;

(c)
experience in works of a similar nature and size for each of the last five years, and details of works under way or contractually committed;  and clients who may be contacted for further information on those contracts;

(d)
major items of construction equipment proposed to carry out the Contract;

(e)
qualifications and experience of key site management and technical personnel proposed for the Contract;

(f)
reports on the financial standing of the Bidder, such as profit and loss statements and auditor's reports for the past five years;

(g)
evidence of adequacy of working capital for this contract (access to line (s) of credit and availability of other financial resources);

(h)
authority to seek references from the Bidder's bankers; 

(i)
information regarding any litigation or arbitration resulting from contracts executed by the Bidder in the last five years or currently under execution.  The information shall include the names of the parties concerned, the disputed amount, cause of litigation, and matter in dispute;

(j)
proposals for subcontracting components of the Works which in aggregate add to more than 20 percent of the Bid Price (for each, the qualifications and experience of the identified sub-contractor in the relevant field should be annexed; no vertical splitting of work for sub-contracting is acceptable); and

(k)
the proposed methodology and program of construction including Environmental Management Plan, backed with equipment, materials and manpower planning and deployment, duly supported with broad calculations and quality control procedures proposed to be adopted, justifying their capability of execution and completion of the work as per technical specifications within the stipulated period of completion as per milestones. (for all values of contract)

(l)
valid ITCC and STCC from competent authority.
(m) copies of pan no. & IT return for the previous year
4.4

Bids from Joint Ventures are not acceptable.
4.5
A.
To qualify for award of the contract, each bidder in its name should have in the last five years i.e 2007-08 to 2011-12. 

(a)
Achieved, in at least two financial years, a minimum annual financial turnover (in all classes of civil engineering construction works, electrical, public health and other allied works etc.) of Rs. 15.00 Crores.@ 2012-13 price level.

b)
Satisfactorily completed, as a prime contractor, or as subcontractor duly certified by the employer/main contractor, at least one similar work of value not less than Rs 10 crores..@ 2012-13 price level.

(c)
executed in any one year, the following minimum quantities of work:


-
Reinforced Cement Concrete 
3500cum


-
earthwork in both excavation and embankment 



(combined quantities)
20000cum

          -         Brick work                  
2000 cum


-
Plastering                                                                                       60000sqm


-        Tiles/Marble works                                                                          5000 sqm

(d)
The contractor or his identified sub-contractor should possess required valid electrical license for executing the building electrification works and should have executed similar electrical works totaling Rupees  100 Lacs@ 2012-13 price level.in any one year.

(e)
The contractor or his identified sub-contractor should possess required valid license for executing the water supply/sanitary engineering works and should have executed similar water supply/sanitary engineering works totaling Rupees 24 Lacs.@ 2012-13 price level. - in any one year.

(f)
The contractor or his identified sub-contractor should possess required valid license for executing the firefighting engineering works and should have executed similar firefighting engineering works totaling Rupees 16 Lacs-.@ 2012-13 price level. in any one year.

(g)
The contractor or his identified sub-contractor should possess required valid license for executing the  Air conditioning engineering works and should have executed similar Air conditioning engineering works totaling Rupees 1.0 Crores -.@ 2012-13 price level.in any one year

(h)
The contractor or his identified sub-contractor should possess required valid license for executing the  Lifts engineering works and should have executed similar lift installation works totaling Rupees 28 Lacs -.@ 2012-13 price level.in any one year
NOTE -  (i) Financial turnover and cost of completed works of previous years shall be given weightage of 5% per year based on rupee value to bring them to 2012-13 price level.
                       (ii) Bidders may submit accountant certified copy of the financial statements signed by the owner or principal partner firm if audit reports are not available for the year 2011-12.


4.5
B.
Each bidder should further demonstrate:

(a)
availability (either owned or leased or by procurement against mobilization advances) of the following key and critical equipment for this work:
                            Concrete Mixers(10/7cft Capacity/ Mechanically operated)
4 No.s
                            Pin and Pan Vibrators (Immersion or needle vibrator 

                            with frequency between 3000 to 6000 rpm)
4No.s.

                            Steel Shuttering with scaffolding probes(Steel)                                    10,000 sq m

   Welding Machine (Arc Type)



            4 No.


   Ladders 





           10 Nos.


   Excavators ( Hydraulic type with minimum bucket 


                Capacity of about 1m3 )




2 No


   Dozers(Blade type with minimum dozing 

      

   Capacity of 1 m3 with minimum lift of 390mm.)                           1  No
                            Loaders/ Tippers(with minimum 10 cum. Capacity)

 5 No
                            Winch machine/Crane for lifting material

             


   (mechanical, capable of lifting construction


                Material upto 20 m. height)                                                      3No.
Based on the studies, carried out by the Engineer the minimum suggested major equipment to attain the completion of works in accordance with the prescribed construction schedule are shown in the above list.


The bidders should, however, undertake their own studies and furnish with their bid, a detailed construction planning and methodology supported with layout and necessary drawings and calculations (detailed) as stated in clause 4.3 (k) above to allow the employer to review their proposals.  The numbers, types and capacities of each plant/equipment shall be shown in the proposals along with the cycle time for each operation for the given production capacity to match the requirements.

(b)
availability for this work of a Project Manager with no less than five  years experience in construction of similar civil engineering works and other key personnel with adequate experience as required; and


i) Field  Engineers (Graduates-Civil-2/Electrical-1) =3 nos- 5 years experience.


ii)Construction Supervisors(Diploma) – 3 nos-7 Years experience. 

(c)
liquid assets and/or availability of credit facilities of no less than Rs 2.00 crores in the format given in Section 2.


(Credit lines/letter of credit/certificates from Banks for meeting the funds requirement etc.)
4.5
C.
To qualify for a package of contracts made up of this and other contracts for which bids are invited in the IFB, the bidder must demonstrate having experience and resources sufficient to meet the aggregate of the qualifying criteria for the individual contracts.
4.6
Sub-contractors' experience and resources shall not be taken into account in determining the bidder's compliance with the qualifying criteria except to the extent stated in 4.5 (A) (b, d ,e f,g, and h ) above.
4.7
Bidders who meet the minimum qualification criteria will be qualified only if their available bid capacity is more than the total bid value. The available bid capacity will be calculated as under:

Assessed Available Bid capacity = ( A*N*1.5 - B )

where

A =
Maximum value of civil engineering works executed in any one year during the last five years (updated to 2012-13  price level) taking into account  the completed as well as works in progress.

N =
Number of years prescribed for completion of the works for which bids are invited.

B =
Value, at 2012-13 price level, of existing commitments and on-going works to be completed during the next 1 years (period of completion of the works for which bids are invited)
Note:

The statements showing the value of existing commitments and on-going works as well as the stipulated period of completion remaining for each of the works listed should be countersigned by the Engineer in charge, not below the rank of an Executive Engineer or equivalent.  
4.8
Even though the bidders meet the above qualifying criteria, they are subject to be disqualified if they have:

-
made misleading or false representations in the forms, statements and attachments submitted in proof of the qualification requirements; and/or

-
record of poor performance such as abandoning the works, not properly completing the contract, inordinate delays in completion, litigation history, or financial failures etc.; and/or

-
participated in the previous bidding for the same work and had quoted unreasonably high bid prices and could not furnish rational justification to the employer.
5.
One Bid per Bidder
5.1
Each bidder shall submit only one bid for one contract.  A bidder who submits or participates in more than one Bid (other than as a subcontractor or in cases of alternatives that have been permitted or requested) will cause all the proposals with the Bidder’s participation to be disqualified. 
6.
Cost of Bidding

6.1
The bidder shall bear all costs associated with the preparation and submission of his Bid, and the Employer will in no case be responsible and liable for those costs.
7.
Site visit


7.1
The Bidder, at the Bidder’s own responsibility and risk is encouraged to visit  and examine the Site of Works and its surroundings and obtain all information that may be necessary for preparing the Bid and entering into a contract  for construction of the Works.  The costs of visiting the Site shall be at the Bidder's own expense.
B.  Bidding Documents
8.
   Content of Bidding Documents

8.1
   The set of bidding documents comprises the documents listed in the table below and addenda issued in         accordance with Clause 10:
              Invitation for Bids




Section
1
Instructions to Bidders





2
Forms of Bid and Qualification Information





3
Conditions of Contract





4
Contract Data





5
Specifications




6
Drawings




7
Bills of Quantities





8
Forms of Securities
8.2
Of the three sets of the bidding documents supplied, two sets should be completed and returned with the bid.
9.
Clarification of Bidding Documents
9.1
A prospective bidder requiring any clarification of the bidding documents may notify the Employer in writing or by cable (hereinafter "cable" includes telex and facsimile) at the Employer's address i.e. Executive Engineer, Discharge Division, SCO No.-32, Phase-I , Mohali (Pb.) indicated in the invitation to bid.  The Employer will respond to any request for clarification which he received before or at the time of pre bid meeting not later than 15 days prior to the deadline for submission of bids.  Copies of the Employer's response will be forwarded to all purchasers of the bidding documents, including a description of the enquiry but without identifying its source.
9.2
Pre-bid meeting
9.2.1
The bidder or his official representative is invited to attend a pre-bid meeting which will take place  in the office of Executive Engineer, Discharge Division, SCO No -32, Phase-I , Mohali (Pb.) on 23.5.2012 at 1400 Hours (IST)
9.2.2
The purpose of the meeting will be to clarify issues and to answer questions on any matter that may be raised at that stage.
9.2.3
The bidder is requested to submit any questions in writing or by cable to reach the Employer not later than one week before the meeting.
9.2.4
Minutes of the meeting, including the text of the questions raised (without identifying the source of enquiry) and the responses given will be transmitted without delay to all purchasers of the bidding documents.  Any modification of the bidding documents listed in Sub-Clause 8.1 which may become necessary as a result of the pre-bid meeting shall be made by the Employer exclusively through the issue of an Addendum pursuant to Clause 10 and not through the minutes of the pre-bid meeting.
9.2.5
Non-attendance at the pre-bid meeting will not be a cause for disqualification of a bidder.
10.
Amendment of Bidding Documents

10.1
Before the deadline for submission of bids, the Employer may modify the bidding documents by issuing addendum.
10.2
Any addendum thus issued shall be part of the bidding documents and shall be communicated in writing to all the purchasers of the bidding documents.  Prospective bidders shall acknowledge receipt of each addendum in writing to the Employer.
10.3
To give prospective bidders reasonable time in which to take an addendum into account in preparing their bids, the Employer shall extend as necessary the deadline for submission of bids, in accordance with Sub-Clause 20.2 below.
C.  Preparation of Bids
11.
Language of the Bid
11.1
All documents relating to the bid shall be in the English language.
12.
Documents comprising the Bid
12.1
The bid submitted by the bidder shall comprise the following:

(a)
The Bid (in the format indicated in Section 2).

(b)
Bid Security;

(c)
Priced Bill of Quantities;

(d)
Qualification Information Form and Documents;

and any other materials required to be completed and submitted by bidders in accordance with these instructions. The documents listed under Sections 2, 4 and 7 of Sub-Clause 8.1 shall be filled in without exception. 
12.2
Bidders bidding for this contract together with other contracts stated in the IFB to form a package will so indicate in the bid together with any discounts offered for the award of more than one contract.
13.
Bid Prices
13.1
The contract shall be for the whole works as described in Sub-Clause 1.1, based on the priced Bill Quantities submitted by the Bidder.
13.2
The bidder shall fill in rates and prices and line item total (both in figures and words) for all items of the Works described in the Bill of Quantities along with total bid price (both in figures and words).  Items for which no rate or price is entered by the bidder will not be paid for by the Employer when executed and shall be deemed covered by the other rates and prices in the Bill of Quantities.  Corrections, if any, shall be made by crossing out, initialing, dating and rewriting.
13.3
All duties, taxes, and other levies payable by the contractor under the contract, or for any other cause shall be included in the rates, prices and  total Bid Price submitted by the Bidder.
Note:
“Bidders may like to ascertain availability of excise/custom duty exemption benefits available in India to the contracts financed under World Bank loan/credits.  They are solely responsible for obtaining such benefits which they have considered in their bid and in case of failure to receive such benefits for reasons whatsoever, the employer will not compensate the bidder (contractor).  Where the bidder has quoted taking into account such benefits, he must give all information required for issue of certificates in terms of such notifications as per form attached to the Qualification Information in the bid.  To the extent the employer determines the quantity indicated therein are reasonable keeping in view the bill of quantities, construction programme and methodology, the certificates will be issued within 60 [sixty] days of signing of contract and no subsequent changes will be permitted.  No certificate will be issued for items where no quantity/capacity of equipment is indicated in the statement.  The bids which do not conform to the above provisions will be treated as non responsive and rejected.  Any delay in procurement of the construction equipment /machinery/goods as a result of the above shall not be a cause for granting any extension of time.”
13.4
The rates and prices quoted by the bidder are subject to adjustment during the performance of the contract in accordance with the provisions of clause 47 of the conditions of contract. 
14.
Currencies of Bid and Payment
14.1
The unit rates and the prices shall be quoted by the bidder entirely in Indian Rupees.
15.
Bid Validity
15.1
Bids shall remain valid for a period not less than ninety days after the deadline date for bid submission specified in Clause 20.  A bid valid for a shorter period shall be rejected by the Employer as non-responsive.
15.2
In exceptional circumstances, prior to expiry of the original time limit, the Employer may request that the bidders may extend the period of validity for a specified additional period.  The request and the bidders' responses shall be made in writing or by cable.  A bidder may refuse the request without forfeiting his bid security. A bidder agreeing to the request will not be required or permitted to modify his bid except as provided in 15.3 hereinafter, but will be required to extend the validity of his bid security for a period of the extension and in compliance with clause 16 in all respects.
15.3
In the case of contracts in which the Contract Price is fixed (not subject to price adjustment), in the event that the purchaser requests and the Bidder agrees to an extension of the validity period, the contract price, if the Bidder is selected for award shall be the bid price corrected as follows :


The price shall be increased by the factor 0.001346 for each week or part of a week that has elapsed from the expiration of the initial bid validity to the date of issue of letter of acceptance to the successful Bidder.

15.4
Bid evaluation will be based on the bid prices without taking into consideration the above correction.

16.
Bid Security
16.1
The Bidder shall furnish, as part of his Bid, a Bid security in the amount as shown in column 4 of the table of IFB for this particular work.  This bid security shall be in favour of Executive Engineer, Discharge Division,Mohali and may be in one of the following forms:

-
a bank guarantee issued by a nationalized / scheduled bank located in India or a reputable bank located abroad in the form given in Section 8; or

-
Certified cheque, Bank draft, Fixed Deposit or Letter of Credit in favour of Executive Engineer, Discharge Division, Mohali (Pb.) payable at Mohali.
16.2
Bank guarantees issued as surety for the bid shall be valid for 45 days beyond the validity of the bid.
16.3
Any bid not accompanied by an acceptable Bid Security and not secured as indicated in Sub-Clauses 16.1 and 16.2 above shall be rejected by the Employer as non-responsive.
16.4
The Bid Security of unsuccessful bidders will be returned within 28 days of the end of the bid validity period specified in Sub-Clause 15.1.  
16.5
The Bid Security of the successful bidder will be discharged when the bidder has signed the Agreement and furnished the required Performance Security.
16.6
The Bid Security may be forfeited

(a)
if the Bidder withdraws the Bid after Bid opening during the period of Bid validity;

(b)
if the Bidder does not accept the correction of the Bid Price, pursuant to Clause 27; or

(c)
in the case of a successful Bidder, if the Bidder fails within the specified time limit to


(i)
sign the Agreement; or


(ii)
furnish the required  Performance Security.

17.
Alternative Proposals by Bidders
17.1
Bidders shall submit offers that comply with the requirements of the bidding documents, including the basic technical design as indicated in the drawing and specifications.  Alternatives will not be considered.
18.
Format and Signing of Bid
18.1
The Bidder shall prepare one original and one copy of the documents comprising the bid as described in Clause 12 of these Instructions to Bidders, bound with the volume containing the Form of Bid, and clearly marked "ORIGINAL" and "COPY" as appropriate.  In the event of discrepancy between them, the original shall prevail.
18.2
The original and copy of the Bid shall be typed or written in indelible ink and shall be signed by a person or persons duly authorized to sign on behalf of the Bidder, pursuant to Sub-Clauses 4.3. All pages of the bid where entries or amendments have been made shall be initialled by the person or persons signing the bid.
18.3
The Bid shall contain no alterations or additions, except those to comply with instructions issued by the Employer, or as necessary to correct errors made by the bidder, in which case such corrections shall be initialled by the person or persons signing the bid.
18.4
The Bidder shall furnish information as described in the Form of Bid on commissions or gratuities, if any, paid or to be paid to agents relating to this Bid, and to contract execution if the Bidder is awarded the contract.

D.  Submission of Bids
19.
Sealing and Marking of Bids
19.1
The Bidder shall seal the original and copy of the Bid in separate envelopes, duly marking the envelopes as "ORIGINAL" and "COPY".  These envelopes (called as inner envelopes) shall then be put inside one outer envelope.
19.2
The inner and outer envelopes shall

(a)
be addressed to the Employer at the following address:
Executive Engineer, Discharge Division, SCO No.-32, Phase-I, Mohali (Pb.)

(b)
bear the following identification:


-
Bid for   Construction  of




Water Resources Bhawan in Sector-                                                             




68, S.A.S. Nagar, Mohali under


                      Hydrology Project-II


-
Bid Reference No-103/NCB/SDC/2012-13


-
DO NOT OPEN BEFORE 31.8.2012 at 1500 Hours (IST)
19.3
In addition to the identification required in Sub-Clause 19.2, the inner envelopes shall indicate the name and address of the bidder to enable the bid to be returned unopened in case it is declared late, pursuant to Clause 21.
19.4
If the outer envelope is not sealed and marked as above, the Employer will assume no responsibility for the misplacement or premature opening of the bid.
20.
Deadline for Submission of the Bids
20.1
Bids must be received by the Employer at the address O/O Executive Engineer, Discharge Division, SCO No.-32, Phase-I , Mohali (Pb.)not later than 31.8.2012 upto 1430 Hours (IST). In the event of the specified date for the submission of bids declared a holiday for the Employer, the Bids will be received upto the appointed time on the next working day.
20.2
The Employer may extend the deadline for submission of bids by issuing an amendment in accordance with Clause 10, in which case all rights and obligations of the Employer and the bidders previously subject to the original deadline will then be subject to the new deadline.
21.
Late Bids
21.1
Any Bid received by the Employer after the deadline prescribed in Clause 20 will be returned unopened to the bidder.
22.
Modification and Withdrawal of Bids
22.1
Bidders may modify or withdraw their bids by giving notice in writing before the deadline prescribed in Clause 20.
22.2
Each Bidder's modification or withdrawal notice shall be prepared, sealed, marked, and delivered in accordance with Clause 18 & 19, with the outer and inner envelopes additionally marked "MODIFICATION" or "WITHDRAWAL", as appropriate.
22.3
No bid may be modified after the deadline for submission of Bids.
22.4
Withdrawal or modification of a Bid between the deadline for submission of bids and the expiration of the original period of bid validity specified in Clause 15.1 above or as extended pursuant to Clause 15.2 may result in the forfeiture of the Bid security pursuant to Clause 16.
22.5
Bidders may offer discounts to, or modify the prices of their Bids only by submitting Bid modifications in accordance with this clause, or included in the original Bid submission.

E.  Bid Opening and Evaluation
23.
Bid Opening
23.1
The Employer will open all the Bids received (except those received late), including modifications made pursuant to Clause 22, in the presence of the Bidders or their representatives who choose to attend at  1500 hours on the date and the place specified in Clause 20. In the event of the specified date of Bid opening being declared a holiday for the Employer, the Bids will be opened at the appointed time and location on the next working day.
23.2
Envelopes marked "WITHDRAWAL" shall be opened and read out first. Bids for which an acceptable notice of withdrawal has been submitted pursuant to Clause 22 shall not be opened.  Subsequently all envelopes marked “Modification” shall be opened and the submissions therein read out in appropriate detail.
23.3
The Bidders' names, the Bid prices, the total amount of each Bid and of any alternative Bid (if alternatives have been requested or permitted), any discounts, Bid modifications and withdrawals, the presence or absence of Bid security, and such other details as the Employer may consider appropriate, will be announced by the Employer at the opening.  No bid shall be rejected at bid opening except for the late bids pursuant to Clause 21.  Bids [and modifications] sent pursuant to Clause 22 that are not opened and read out at bid opening will not be considered for further evaluation regardless of the circumstances.  Late and withdrawn bids will be returned un-opened to bidders.
23.4
The Employer shall prepare minutes of the Bid opening, including the information disclosed to those present in accordance with Sub-Clause 23.3.
24.
Process to Be Confidential
24.1
Information relating to the examination, clarification, evaluation, and comparison of Bids and recommendations for the award of a contract shall not be disclosed to Bidders or any other persons not officially concerned with such process until the award to the successful Bidder has been announced. Any effort by a Bidder to influence the Employer's processing of Bids or award decisions may result in the rejection of his Bid.
25.
Clarification of Bids
25.1
To assist in the examination, evaluation, and comparison of Bids, the Employer may, at his discretion, ask any Bidder for clarification of his Bid, including breakdowns of the unit rates. The request for clarification and the response shall be in writing or by cable, but no change in the price or substance of the Bid shall be sought, offered, or permitted except as required to confirm the correction of arithmetic errors discovered by the Employer in the evaluation of the Bids in accordance with Clause 27.
25.2
Subject to sub-clause 25.1, no Bidder shall contact the Employer on any matter relating to its bid from the time of the bid opening to the time the contract is awarded.  If the Bidder wishes to bring additional information to the notice of the Employer, it should do so in writing.
25.3
Any effort by the Bidder to influence the Employer in the Employer's bid evaluation, bid comparison or contract award decisions may result in the rejection of the Bidders’ bid.
26.
Examination of Bids and Determination of Responsiveness
26.1
Prior to the detailed evaluation of Bids, the Employer will determine whether each Bid

 (a) meets the eligibility criteria defined in Clause 3; 

(b) has been properly signed; 

(c) is accompanied by the required securities and; 

(d) is substantially responsive to the requirements of the Bidding documents.
26.2
A substantially responsive Bid is one which conforms to all the terms, conditions, and specifications of the Bidding documents, without material deviation or reservation. A material deviation or reservation is one (a) which affects in any substantial way the scope, quality, or performance of the Works; (b) which limits in any substantial way, inconsistent with the Bidding documents, the Employer's rights or the Bidder's obligations under the Contract; or (c) whose rectification would affect unfairly the competitive position of other Bidders presenting substantially responsive Bids.
26.3
If a Bid is not substantially responsive, it will be rejected by the Employer, and may not subsequently be made responsive by correction or withdrawal of the non-conforming deviation or reservation.
27.
Correction of Errors
27.1
Bids determined to be substantially responsive will be checked by the Employer for any arithmetic errors. Errors will be corrected by the Employer as follows:

(a)
where there is a discrepancy between the rates in figures and in words, the rate in words will govern; and

(b)
where there is a discrepancy between the unit and the line item total resulting from multiplying the unit rate by the quantity, the unit rate as quoted will govern.
27.2
The amount stated in the Bid will be adjusted by the Employer in accordance with the above procedure for the correction of errors and, with the concurrence of the Bidder, shall be considered as binding upon the Bidder. If the Bidder does not accept the corrected amount the Bid will be rejected, and the Bid security may be forfeited in accordance with Sub-Clause 16.6 (b).
28.
Deleted
29.
Evaluation and Comparison of Bids
29.1
The Employer will evaluate and compare only the Bids determined to be substantially responsive in accordance with Clause 26.
29.2
In evaluating the Bids, the Employer will determine for each Bid the evaluated Bid Price by adjusting the Bid Price as follows:

(a)
making any correction for errors pursuant to Clause 27; or

(b)
making an appropriate adjustments for any other acceptable variations, deviations; and

(c)
making appropriate adjustments to reflect discounts or other price modifications offered in accordance with Sub Clause 22.5.
29.3
The Employer reserves the right to accept or reject any variation, deviation, or alternative offer. Variations, deviations, and alternative offers and other factors which are in excess of the requirements of the Bidding documents or otherwise result in unsolicited benefits for the Employer shall not be taken into account in Bid evaluation.
29.4
The estimated effect of the price adjustment conditions under Clause 47 of the Conditions of Contract, during the period of implementation of the Contract, will not be taken into account in Bid evaluation.
29.5
If the Bid of the successful Bidder is seriously unbalanced in relation to the Engineer’s estimate of the cost of work to be performed under the contract, the Employer may require the Bidder to produce detailed price analysis for any or all items of the Bill of Quantities, to demonstrate the internal consistency of those prices with the construction methods and schedule proposed.  After evaluation of the price analysis, the Employer may require that the amount of the performance security set forth in Clause 34 be increased at the expense of the successful Bidder to a level sufficient to protect the Employer against financial loss in the event of default of the successful Bidder under the Contract.
30.
Deleted

F.  Award of Contract
31.
Award Criteria
31.1
Subject to Clause 32, the Employer will award the Contract to the Bidder whose Bid has been determined to be substantially responsive to the Bidding documents and who has offered the lowest evaluated Bid Price, provided that such Bidder has been determined to be (a) eligible in accordance with the provisions of Clause 3, and (b) qualified in accordance with the provisions of Clause 4.
31.2
If, pursuant to Clause 12.2 this contract is being let alongwith other contracts, the lowest evaluated Bid Price will be determined when evaluating this contract in conjunction with other contracts to be awarded concurrently, taking into account any discounts offered by the bidders for the award of more than one contract.
32.
Employer's Right to Accept any Bid and to Reject any or all Bids
32.1
Notwithstanding Clause 31, the Employer reserves the right to accept or reject any Bid, and to cancel the Bidding process and reject all Bids, at any time prior to the award of Contract, without thereby incurring any liability to the affected Bidder or Bidders or any obligation to inform the affected Bidder or Bidders of the grounds for the Employer's action.
33.
Notification of Award and Signing of Agreement
33.1
The Bidder whose Bid has been accepted will be notified of the award by the Employer prior to expiration of the Bid validity period by cable, telex or facsimile confirmed by registered letter. This letter (hereinafter and in the Conditions of Contract called the "Letter of Acceptance") will state  the sum that the Employer will pay the Contractor in consideration of the execution, completion, and maintenance of the Works by the Contractor as prescribed by the Contract (hereinafter and in the Contract called the "Contract Price").
33.2
The notification of award will constitute the formation of the Contract, subject only to the furnishing of a performance security in accordance with the provisions of Clause 34.
33.3
The Agreement will incorporate all agreements between the Employer and the successful Bidder. It will be signed by the Employer and kept ready for signature of the successful bidder in the office of employer within 21 days following the notification of award along with the Letter of Acceptance. Within 21 days of receipt, the successful Bidder will sign the Agreement and deliver it to the Employer. 
33.4
Upon the furnishing by the successful Bidder of the Performance Security, the Employer will promptly notify the other Bidders that their Bids have been unsuccessful.
34.
Performance Security
34.1
Within 21 days of receipt of the Letter of Acceptance, the successful Bidder shall deliver to the Employer a Performance Security in any of the forms given below for an amount equivalent to 5% of the Contract price plus additional security for unbalanced Bids in accordance with Clause 29.5 of ITB and Clause 52 of Conditions of Contract:

-
a bank guarantee in the form given in Section 8; or

-
Certified cheque/Bank draft/ FDR, in favour of Executive Engineer, Discharge Division   Mohali payable at Mohali
34.2
If the performance security is provided by the successful Bidder in the form of a Bank Guarantee, it shall be issued either (a) at the Bidder's option, by a Nationalized/Scheduled Indian bank or (b) by a foreign bank located in India  and acceptable to the Employer or (c) by a foreign bank through a correspondent Bank in India [scheduled or nationalized].
34.3
Failure of the successful bidder to comply with the requirements of sub-clause 34.1 shall constitute a breach of contract, cause for annulment of the award, forfeiture of the bid security, and any such other remedy the Employer may take under the contract, and the Employer may resort to awarding the contract to the next ranked bidder.
35
Advance Payment and Security
35.1
The Employer will provide an Advance Payment on the Contract Price as stipulated in the Conditions of Contract, subject to maximum amount, as stated in the Contract Data.
36.
Adjudicator
36.1
The Employer proposes that Er. A. S. Bedi, Chief Engineer (Retd.) Irrigation Department, Punjab be appointed as Adjudicator under the Contract, at a daily fee of Rs 3000/- per day plus reimbursable expenses besides other applicable charges. If the Bidder disagrees with this proposal, the Bidder should so state in the Bid. If in the Letter of Acceptance, the Employer has not agreed on the appointment of the Adjudicator, the Adjudicator shall be appointed by The Chairman, Institution of Engineers, Chandigarh Chapter at the request of either party.
37.
Corrupt or Fraudulent Practices

37.1
It is the Bank’s policy to require that Borrowers (including beneficiaries of Bank loans), as well as bidders, suppliers, and contractors and their agents (whether declared or not), personnel, subcontractors, sub-consultants, service providers and suppliers, under Bank-financed contracts, observe the highest standard of ethics during the procurement and execution of such contracts.
 In pursuance of this policy, the Bank:

(a)
defines, for the purposes of this provision, the terms set forth below as follows:

(i)
“corrupt practice” is the offering, giving, receiving or soliciting, directly or indirectly, of anything of value to influence improperly the actions of another party
;

(ii) 
“fraudulent practice” is any act or omission, including a misrepresentation, that knowingly or recklessly misleads, or attempts to mislead, a party to obtain a financial or other benefit or to avoid an obligation
;

(iii)
“collusive practice” is an arrangement between two or more parties
 designed to achieve an improper purpose, including to influence improperly the actions of another party;

(iv)
“coercive practice” is impairing or harming, or threatening to impair or harm, directly or indirectly, any party or the property of the party to influence improperly the actions of a party
; 
(v)
"obstructive practice" is

(aa)
deliberately destroying, falsifying, altering or concealing of evidence material to the investigation or making false statements to investigators in order to materially impede a Bank investigation into allegations of a corrupt, fraudulent, coercive or collusive practice; and/or threatening, harassing or intimidating any party to prevent it from disclosing its knowledge of matters relevant to the investigation or from pursuing the investigation; or

(bb)
acts intended to materially impede the exercise of the Bank’s inspection and audit rights provided for under sub-clause 37.2 below.

(b)
will reject a proposal for award if it determines that the bidder recommended for award has, directly or through an agent, engaged in corrupt, fraudulent, collusive, coercive or obstructive practices in competing for the contract in question;

(c)
will cancel the portion of the loan allocated to a contract if it determines at any time that representatives of the Borrower or of a beneficiary of the loan engaged in corrupt, fraudulent, collusive, or coercive practices during the procurement or the execution of that contract, without the Borrower having taken timely and appropriate action satisfactory to the Bank to remedy the situation; and

(d)
will sanction a firm or an individual, at any time, in accordance with prevailing Bank’s sanctions proceduresa, including by publicly declaring such firm or individual ineligible, either indefinitely or for a stated period of time: (i) to be awarded a Bank-financed contract; and (ii) to be a nominatedb sub-contractor, consultant, manufacturer or supplier, or service provider of an otherwise eligible firm being awarded a Bank-financed contract

37.2 In further pursuance of this policy, Bidders shall permit the Bank to inspect any accounts and records and other documents relating to the Bid submission and contract performance, and to have them audited by auditors appointed by the Bank.

37.3
Furthermore, bidders shall be aware of the provision stated in GCC Sub-Clauses 23.2 and 56.2 (h).





                   SECTION 2:
FORMS OF BID, QUALIFICATION INFORMATION AND LETTER OF ACCEPTANCE



Table of Forms:



-
CONTRACTOR’S BID



-
QUALIFICATION INFORMATION



-
LETTER OF ACCEPTANCE



-
NOTICE TO PROCEED WITH THE WORK



-
AGREEMENT FORM
Contractor's Bid
Description of the Works: -      Construction  of Water Resources Bhawan in Sector- 68, S.A.S. Nagar, Mohali  under Hydrology Project-II.



BID No.  -  103/NCB/SDC/2012-13
To:   EXECUTIVE ENGINEER DISCHARGE DIVISION
        MOHALI
        [the Employer]
Address
:   SCO-32, PHASE-I, MOHALI(Punjab) Pin-160055                                                       
GENTLEMEN,
Having examined the bidding documents including addendum, we offer to execute the Works described above in accordance with the Conditions of Contract, Specifications, Drawings and Bill of Quantities accompanying this Bid for the Contract Price of _________ [in figures] (__________________________________________________) [in letters].
The advance Payment required is: Rupees ________________.
We accept the appointment of Er. A. S. Bedi,Chief Engineer (Retd.) Irrigation Department, Punjab   as the Adjudicator.
(OR)
We do not accept the appointment of ___________________ as the Adjudicator and propose instead that _______________________ be appointed as Adjudicator whose daily fees and biographical data are attached.
This Bid and your written acceptance of it shall constitute a binding contract between us. We understand that you are not bound to accept the lowest or any Bid you receive.
We hereby certify that we have taken steps to ensure that no person acting for us or on our behalf will engage in bribery.
We also undertake that, in competing for (and, if the award is made to us, in executing) the above contract, we will strictly observe the laws against fraud and corruption in force in India namely “Prevention of Corruption Act 1988”.
Commissions or gratuities, if any, paid or to be paid by us to agents relating to this Bid, and to contract execution if we are awarded the contract, are listed below :
Name and address of agent
Amount
Purpose of Commission or gratuity
______________________
________
____________________________
______________________
________
____________________________
______________________
________
____________________________
(if none, state “none”)
We hereby confirm that this Bid complies with the Eligibility, Bid Validity and Bid Security required by the Bidding documents.
Yours faithfully,
Authorized Signature:
Name & Title of Signatory:  _________________________________________________________________
Name of Bidder

:  ______________________________________________
Address

: __________________________________________________________________

Qualification Information
The information to be filled in by the Bidder in the following pages will be used for purposes of post qualification as provided for in Clause 4 of the Instructions to Bidders. This information will not be incorporated in the Contract.
1.
For Individual Bidders
1.1
Constitution or legal status of Bidder

[Attach copy]

Place of registration:
_______________________________

Principal place of business:
_______________________________

Power of attorney of signatory of Bid

[Attach]
1.2
Total value of Civil Engineering construction
2007-2008______________________(

work executed and payments received in the last five years  2008-2009______________________

(in Rs. Million)

2009-2010_____________________




2010-2011_____________________




2011-2012_____________________
1.3.1
Work performed as prime contractor (in the same name) on works of a similar nature over the last five years.
**.( 2007-08 to 2011-12)
____________________________________________________________________________________
	Project Name
	Name 
of the Employer*
	Descrip-tion of work
	Contract No.
	Value of contract (Rs.
Million)
	Date of issue of work order
	Stipulated period of completion
	Actual date of completion*
	Remarks explaining reasons for delay and work completed


_____________________________________________________________________________________
_____________________________________________________________________________________
1.3.2
Quantities of work executed as prime contractor (in the same name and style) in the last five years:
(attach separate sheet if required)
	Year
	Name
	Name 
	Quantity of work performed(cum) @
	Quantity of work performed(cum) @
	Remarks*

	
	of the Work
	of the Employer*
	Cement concrete
(including RCC&PCC)
	E/works
	Brick Masonry
	Tile/ Marble 
	Plastering
	(indicate contract Ref)

	2007-2008
2008-2009
2009-2010
2010-2011
2011-2012
	
	
	
	
	
	
	
	


*Attach  certificate(s) from the Engineer(s)-in-Charge
@The item of work for which data is requested should tally with that specified in  ITB clause 4.5A(c).
.
( Attach certificate from Chartered Accountant.
1.4
Information on Bid Capacity (works for which bids have been submitted and works which are yet to be completed) as on the date of this bid.
(A)
Existing commitments and on-going works:
_____________________________________________________________________________________
Description
Place
Contract No.
Name
Value of
Stipulated
Value of works*
 Anticipated

of
&
& Date 
and
Contract
period of
remaining to be
date of
  Work
State


Address
(Rs. million)completion
completed
completion






of Employer


(Rs. million)

 (1)
(2)

(3)
(4)

(5)
(6)
 (7)

(8)
_____________________________________________________________________________________
_____________________________________________________________________________________
(B)
 Works for which bids already submitted:
_____________________________________________________________________________________
Description
Place
Name and
    Estimated
Stipulated
Date when
Remarks
of

&
Address of
  value of works
period of
decision is
 if any
   Work
State
Employer
    (Rs. million)
completion
expected


     (1) 

(2)

     (3)
          (4) 
      (5)
    (6)

(7)


*
Attach certificate(s) from the Engineer(s)-in-Charge.
1.5
The following items of Contractor's Equipment are essential for carrying out the Works.  The Bidder should list all the information requested below. Refer also to Sub Clause 4.3 (d) of the Instructions to Bidders.
_____________________________________________________________________________________

Item of 
Requirement

Availability proposals

Remarks

equipment
No.
Capacity
Owned/leased/
Nos/
Age/
(From whom to be






to be procured
capacity
condition
purchased)
_____________________________________________________________________________________
Concrete Mixers
(10/7cft Capacity/ 
Mechanically
 operated)
                 4 No.s

Pin and Pan Vibrators 
(Immersion or needle
 vibrator 

 with frequency
 between 3000 to
 6000 rpm)
                 4No.
 Steel Shuttering
 with scaffolding 
probes (Steel)            10,000 sq m
 Welding Machine
 (Arc Type)                4 No.

 Ladder 
       10 No.
 Excavators 
( Hydraulic type 
with minimum 
bucket 

Capacity of
 about 1m3 )
     2 No.
 Dozers(Blade 
type with
 minimum dozing 

 Capacity of 1 m3
 With minimum 
lift of 390mm. )            1  No

 Loaders/ Tippers
(with minimum 10
 cum. Capacity)            5 No

 Winch machine/
  Crane for
 lifting material

             

 (mechanical, capable
 of lifting construction

 Material upto 20 m.
 height)  
3 No.
_____________________________________________________________________________________
1.6
Qualifications and experience of key personnel proposed for administration and execution of the Contract.  Attach biographical data. Refer also to Sub Clause 4.3 (e) and 4.5 (B) (b) of instructions to Bidders and Sub Clause 9.1 of  the Conditions of Contract.
_____________________________________________________________________________________





Years of

Years of experience in

Position

Name
Qualifications
experience

the proposed position






(general)


_____________________________________________________________________________________
1 No.
Project Manager 

              BE-Civil
                   5
3 No.Field Engineers

              BE Civil-2 No.             5




BE Elect.-1 No.


3 No.
Construction Supervisors

BE/Dip. Civil                7



_____________________________________________________________________________________
1.7
Proposed subcontracts and firms involved. [Refer ITB Clause 4.3 (j)]
_____________________________________________________________________________________

Sections

Value of
Sub-contractor
Experience in

of the works
Sub-contract
(name and address)
similar work
_____________________________________________________________________________________

*

*
*
*


*
*

*
*
*
*


*
*

*
*
*
*
_____________________________________________________________________________________
1.8
Financial reports for the last five years: balance sheets, profit and loss statements, auditors' reports (in case of companies/corporation), etc. List them below and attach copies.
1.9
Evidence of access to financial resources to meet the qualification requirements: cash in hand, lines of credit, etc. List them below and attach copies of support documents [sample format attached].
1.10.
Name, address, and telephone, telex, and fax numbers of the Bidders' bankers who may provide references if contacted by the Employer.
1.11
Information on litigation history in which the Bidder is involved.
__________________________________________________________________________________

Other party(ies)
Employer
Cause of dispute
Amount involved
Remarks showing





Present status
____________________________________________________________________________

________________________________________________________________
1.12
Statement of compliance under the requirements of Sub Clause 3.2 of the instructions to Bidders.
_____________________________________________________________________________________
_____________________________________________________________________________________
1.13
Proposed work method and schedule. The Bidder should attach descriptions, drawings and charts as necessary to comply with the requirements of the Bidding documents.  [Refer ITB Clause 4.1 and 4.3 (k)].
2.
Joint Ventures -  DELETED.
3.
Additional Requirements
3.1
Bidders should provide any additional information required to fulfill the requirements of Clause 4 of the Instructions to the Bidders, if applicable.
_____________________________________________________________________________________
SAMPLE FORMAT FOR EVIDENCE OF ACCESS TO OR AVAILABILITY OF CREDIT FACILITIES –* CLAUSE 4.5 [B] [c] OF ITB
BANK CERTIFICATE
This is to certify that M/s. …………………………… is a reputed company with a good financial standing.  
If the contract for the work, namely …………………………………………………………. [funded by the World Bank] is awarded to the above firm, we shall be able to provide overdraft/credit facilities to the extent of Rs. …………… to meet their working capital requirements for executing the above contract.









   __ Sd. __









Name of Bank









Senior Bank Manager









Address of the Bank
____________________________________________________________________________________
	


Form ……….
Construction  of Water Resources Bhawan in Sector-68, S.A.S. Nagar, Mohali  under   Hydrology Project-II

(Declaration regarding customs/excise duty exemption for materials/ construction equipment bought for the work)
(Bidder’s Name and Address)
To: 
Executive Engineer, Discharge Division, SCO No.-32, Phase-I, Mohali (Pb.)








(Name of the Employer)
Dear Sir:
Re: [Name of Work] ………………………… - 
Certificate for Import/Procurement of Goods/Construction Equipment
1.
We confirm that we are solely responsible for obtaining customs/excise duty waivers which we have considered in our bid and in case of failure to receive such waivers for reasons whatsoever, the Employer will not compensate us.
2.
We are furnishing below the information required by the Employer for issue of the necessary certificates in terms of the Government of India Central Excise Notification No. 108/95 and Customs Notification No. 85/99.
3.
The goods/construction equipment for which certificates are required are as under:
	Items
	Make/ Brand Name
	Capacity [where applicable]
	Quantity
	Value
	State whether it will be procured locally or imported [if so from which country]
	Remarks regarding justification for the quantity and their usage in works

	Goods


	[a]

	
	
	
	
	
	

	[b]

	
	
	
	
	
	

	Construction Equipment

	[a]
	
	
	
	
	
	

	[b]
	
	
	
	
	
	

	[c]
	
	
	
	
	
	

	[d]
	
	
	
	
	
	


4.
We agree that no modification to the above list is permitted after bids are opened.
5.
We agree that the certificate will be issued only to the extent considered reasonable by the Employer for the work, based on the Bill of Quantities and the construction programme and methodology as furnished by us along with the bid.
6.
We confirm that the above goods will be exclusively used for the construction of the above work and construction equipment will not be sold or otherwise disposed of in any manner for a period of five years from the date of acquisition.
Date: ___________________



(Signature) ____________________
Place: __________________



(Printed Name) _________________







(Designation) __________________







(Common Seal) ________________
This certificate will be issued within 60 days of signing of contract and no subsequent changes will be permitted.

                                                               Letter of Acceptance

(letter head paper of the Employer)

________________________[date]
To:
____________________________________________________________[name and address of the Contractor]
Dear Sirs,

This is to notify you that your Bid dated ____________ for execution of the ________________________
___________________________________________________________ [name of the contract and identification number, as given in the Instructions to Bidders] for the Contract Price of Rupees ———————————  ____________________________________ (_____________) [amount in words and figures], as corrected and modified in accordance with the Instructions to Bidders is hereby accepted by our Agency.


We accept/do not accept that __________________________ be appointed as the Adjudicator.

We note that as per bid, you do not intend to subcontract any component of work.
[OR]

We note that as per bid, you propose to employ M/s. .......................................... as sub-contractor for executing ….........................................
[Delete whichever is not applicable]


You are hereby requested to furnish Performance Security, plus additional security for unbalanced bids in terms of ITB clause 29.5, in the form detailed in Para 34.1 of ITB for an amount of  Rs.————— within 21 days of the receipt of this letter of acceptance valid upto 28 days from the date of expiry of Defects Liability Period i.e. upto ........... and sign the contract, failing which action as stated in Para 34.3 of ITB will be taken.

We have reviewed the construction methodology submitted by you along with the bid in response to ITB Clause 4.3[k] and our comments are given in the attachment.  You are requested to submit a revised Program including environmental management plan as per Clause 27 of General Conditions of Contract within 14 days of receipt of this letter.


Yours faithfully,


Authorized Signature


Name and Title of Signatory


Name of Agency
1
Delete "corrected and" or "and modified" if only one of these actions applies.  Delete "as corrected and modified in accordance with the Instructions to Bidders" if corrections or modifications have not been effected.
2
To be used only if the Contractor disagrees in his Bid with the Adjudicator proposed by the Employer in the "Instructions to Bidders."

Issue of Notice to proceed with the work

(letterhead of the Employer)

————— (date)
To
—————————————— (name and address of the Contractor)
——————————————
——————————————
Dear Sirs:

Pursuant to your furnishing the requisite security as stipulated in ITB clause 34.1 and signing of the contract agreement for the construction of —————— @ a Bid Price of Rs.——————,  you are hereby instructed to proceed with the execution of the said works in accordance with the contract documents.



Yours faithfully,



(Signature, name and title of signatory authorized to sign on behalf of Employer)
Agreement Form
Agreement
This agreement, made the ___________________ day of ______________2012_______, between The Executive Engineer, Discharge Division, SCO No.-32, Phase-I,Mohali (Pb)on behalf of the Principal Secretary Irrigation, Govt. of Punjab, PWD, Irrigation Department (hereinafter called “the Employer)” of the one part and ___________________________________________________________________________  _______________________________________________________________________________________________________________________________________________[name and address of contractor] (hereinafter called “the Contractor” ) of the other part.
Whereas the Employer is desirous that the Contractor execute _____________________________ ________________________________________________________________________________________________________________________________________________________________________________[  name and identification number of Contract] (hereinafter called “the Works”) and the Employer has accepted the Bid by the Contractor for the execution and completion of such Works and the remedying of any defects therein, at a contract price of Rs.................................................................................
NOW THIS AGREEMENT WITNESSETH as follows:
1.
In this Agreement, words and expression shall have the same meanings as are respectively assigned to them in the Conditions of Contract hereinafter referred to, and they shall be deemed to form and be read and construed as part of this Agreement.
2.
In consideration of the payments to be made by the Employer to the Contractor as hereinafter mentioned, the Contractor hereby covenants with the Employer to execute and complete the Works and remedy any defects therein in conformity in all aspects with the provisions of the Contract.
3.
The Employer hereby covenants to pay the Contractor in consideration of the execution and completion of the Works and the remedying the defects wherein the Contract Price or such other sum as may become payable under the provisions of the Contract at the times and in the manner prescribed by the Contract.
4.
The following documents shall be deemed to form and be read and construed as part of this Agreement, viz.:

i)
Letter of Acceptance;

ii)
Notice to proceed with the works;

iii)
Contractor’s Bid;

iv)
Contract Data;

v)
Conditions of contract (including Special Conditions of Contract);

vi)
Specifications;

vii)
Drawings;

viii)
Bill of Quantities;  and

ix)
Any other document listed in the Contract Data as forming part of the contract.
In witness whereof the parties thereto have caused this Agreement to be executed the day and year first before written.
The Common Seal of 

____________________________________________________________


was hereunto affixed in the presence of:
Signed, Sealed and Delivered by the said 
_________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
in the presence of:
Binding Signature of Employer 

The Executive Engineer, Discharge Division, SCO No.-32, Phase-I,Mohali (Pb) on behalf of the Principal Secretary Irrigation, Govt. of Punjab, PWD, Irrigation Department

Binding Signature of Contractor 
_____________________________________________________
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Conditions of Contract

A.  General
1.
Definitions

1.1
Terms which are defined in the Contract Data are not also defined in the Conditions of Contract but keep their defined meanings. Capital initials are used to identify defined terms.


The Adjudicator is the person appointed jointly by the Employer and the Contractor to resolve disputes in the first instance, as provided for in Clauses 24 and 25. The name of the Adjudicator is defined in the Contract Data.


Bill of Quantities means the priced and completed Bill of Quantities forming part of the Bid.


Compensation Events are those defined in Clause 44 hereunder.


The Completion Date is the date of completion of the Works as certified by the Engineer in accordance with Sub Clause 55.1.


The Contract is the contract between the Employer and the Contractor to execute, complete and maintain the Works. It consists of the documents listed in Clause 2.3 below.


The Contract Data defines the documents and other information which comprise the Contract.


The Contractor is a person or corporate body whose Bid to carry out the Works has been accepted by the Employer.


The Contractor's Bid is the completed Bidding document submitted by the Contractor to the Employer.


The Contract Price is the price stated in the Letter of Acceptance and thereafter as adjusted in accordance with the provisions of the Contract.


Days are calendar days; months are calendar months.


A Defect is any part of the Works not completed in accordance with the Contract.


The Defects Liability Period is the period named in the Contract Data and calculated from the Completion Date.


The Employer is the party who will employ the Contractor to carry out the Works.


The Engineer is the person named in the Contract Data (or any other competent person appointed and notified to the contractor to act in replacement of the Engineer) who is responsible for supervising the execution of the works and administering the Contract.


Equipment is the Contractor's machinery and vehicles brought temporarily to the Site to construct the Works.


The Initial Contract Price is the Contract Price listed in the Employer's Letter of Acceptance.


The Intended Completion Date is the date on which it is intended that the Contractor shall complete the Works. The Intended Completion Date is specified in the Contract Data. The Intended Completion Date may be revised only by the Engineer by issuing an extension of time.


Materials are all supplies, including consumables, used by the contractor for incorporation in the Works.


Plant is any integral part of the Works which is to have a mechanical, electrical, electronic or chemical or biological function.


The Site is the area defined as such in the Contract Data.


Site Investigation Reports are those which were included in the Bidding documents and are factual interpretative reports about the surface and sub-surface conditions at the site.


Specification means the Specification of the Works included in the Contract and any modification or addition made or approved by the Engineer.


The Start Date is given in the Contract Data. It is the date when the Contractor shall commence execution of the works. It does not necessarily coincide with any of the Site Possession Dates.


A Subcontractor is a person or corporate body who has a Contract with the Contractor to carry out a part of the work in the Contract which includes work on the Site.


Temporary Works are works designed, constructed, installed, and removed by the Contractor which are needed for construction or installation of the Works.


A Variation is an instruction given by the Engineer which varies the Works.


The Works are what the Contract requires the Contractor to construct, install, and turn over to the Employer, as defined in the Contract Data.
2.
Interpretation

2.1
In interpreting these Conditions of Contract, singular also means plural, male also means female or neuter, and the other way around. Headings have no significance. Words have their normal meaning under the language of the Contract unless specifically defined. The Engineer will provide instructions clarifying queries about the Conditions of  Contract.

2.2
If sectional completion is specified in the Contract Data, references in the Conditions of Contract to the Works, the Completion Date, and the Intended Completion Date apply to any Section of the Works (other than references to the Completion Date and Intended Completion date for the whole of the Works).

2.3
The documents forming the Contract shall be interpreted in the following order of priority:


(1)
Agreement


(2)
Letter of Acceptance, notice to proceed with the works


(3)
Contractor’s Bid


(4)
Contract Data


(5)
Conditions of Contract including Special Conditions of Contract


(6)
Specifications 


(7)
Drawings


(8)
Bill of Quantities and


(9)
any other document listed in the Contract Data as forming part of the Contract.
3.
Language and Law

3.1
The language of the Contract and the law governing the Contract are stated in the Contract Data.
4.
Engineer's Decisions

4.1
Except where otherwise specifically stated, the Engineer will decide contractual matters between the Employer and the Contractor in the role representing the Employer.
5.
Delegation

5.1
The Engineer may delegate any of his duties and responsibilities to other people except to the Adjudicator after notifying the Contractor and may cancel any delegation after notifying the Contractor.
6.
Communications

6.1
Communications between parties which are referred to in the conditions are effective only when in writing. A notice shall be effective only when it is delivered (in terms of Indian Contract Act).
7.
Subcontracting

7.1
The Contractor may subcontract with the approval of the Engineer but may not assign the Contract without the approval of the Employer in writing. Subcontracting does not alter the Contractor's obligations.
8.
Other Contractors

8.1
The Contractor shall cooperate and share the Site with other contractors, public authorities, utilities, and the Employer between the dates given in the Schedule of Other Contractors. The Contractor shall as referred to in the Contract Data, also provide facilities and services for them as described in the Schedule.  The employer may modify the schedule of other contractors and shall notify the contractor of any such modification.
9.
Personnel

9.1
The Contractor shall employ the key personnel named in the Schedule of Key Personnel as referred to in the Contract Data to carry out the functions stated in the Schedule or other personnel approved by the Engineer. The Engineer will approve any proposed replacement of key personnel only if their qualifications, abilities, and relevant experience are substantially equal to or better than those of the personnel listed in the Schedule.

9.2
If the Engineer asks the Contractor to remove a person who is a member of  the Contractor’s staff or his work force stating the reasons the Contractor shall ensure that the person leaves the Site within seven days and has no further connection with the work in the Contract.
10.
Employer’s and Contractor's Risks

10.1
The Employer carries the risks which this Contract states are Employer’s risks, and the Contractor carries the risks which this Contract states are Contractor’s risks.
11. 
Employer's Risks

11.1
The Employer is responsible for the excepted risks which are (a) in so far as they directly affect the execution of the Works in the Employer’s country, the risks of war, hostilities, invasion, act of foreign enemies, rebellion, revolution, insurrection or military or usurped power, civil war, riot commotion or disorder (unless restricted to the Contractor’s employees), and contamination from any nuclear fuel or nuclear waste or radioactive toxic explosive, or (b) a cause due solely to the design of the Works, other than the Contractor’s design.
12.
Contractor’s Risks

12.1
All risks of loss of or damage to physical property and of personal injury and death which arise during and in consequence of the performance of the Contract other than the excepted risks are the responsibility of the Contractor.
13.
Insurance

13.1
The Contractor shall provide, in the joint names of the Employer and the Contractor, insurance cover from the Start Date to the end of the Defects Liability Period, in the amounts and deductibles stated in the Contract Data for the following events which are due to the Contractor’s risks:


(a)
loss of or damage to the Works, Plant and Materials;


(b)
loss of or damage to Equipment;


(c)
loss of or damage of property (except the Works, Plant, Materials and Equipment) in connection with the Contract; and


(d)
personal injury or death.

13.2
Policies and certificates for insurance shall be delivered by the Contractor to the Engineer for the Engineer’s approval before the Start Date. All such insurance shall provide for compensation to be payable in the types and proportions of currencies required  to rectify the loss or damage incurred.

13.3
If the Contractor does not provide any of the policies and certificates required, the Employer may effect the insurance which the Contractor should have provided and recover the premiums the Employer has paid from payments otherwise due to the Contractor or, if no payment is due, the payment of the premiums shall be a debt due.

13.4
Alterations to the terms of an insurance shall not be made without the approval of the Engineer.

13.5
Both parties shall comply with any conditions of the insurance policies.
14.
Site Investigation Reports

14.1
The Contractor, in preparing the Bid, shall rely on any site Investigation Reports referred to in the Contract Data, supplemented by any information available to the Bidder.
15. 
Queries about the Contract Data

15.1
The Engineer will clarify queries on the Contract Data.
16. 
Contractor to Construct the Works

16.1
The Contractor shall construct and install the Works in accordance with the Specification and Drawings, and as per instructions of Engineer.
17. 
The Works to Be Com​pleted by the Intended Completion Date

17.1
The Contractor may  commence execution of the Works on the Start Date and shall carry out the Works in accordance with the program submitted by the Contractor, as updated with the approval of the Engineer, and complete them by the Intended Completion Date.
18.
Approval by the Engineer

18.1
The Contractor shall  submit Specifications and Drawings showing the proposed Temporary Works to the Engineer, who is to approve them if they comply with the Specifications and Drawings.

18.2
The Contractor shall be responsible for design of Temporary Works.

18.3
The Engineer's approval shall not alter the Contractor's responsibility for design of the Temporary Works.

18.4
The Contractor shall obtain approval of third parties to the design of the Temporary Works where required.

18.5
All Drawings prepared by the Contractor for the execution of the temporary or permanent Works, are subject to prior approval by the Engineer before their use.
19. 
Safety

19.1
The Contractor shall be responsible for the safety of all activities on the Site.
20. 
Discoveries

20.1
Anything of historical or other interest or of significant value unexpectedly discovered on the Site is the property of the Employer. The Contractor is to notify the Engineer of such discoveries and carry out the Engineer's instructions for dealing with them.
21. 
Possession of the Site

21.1
The Employer shall give possession of all parts of the Site to the Contractor. If possession of a part is not given by the date stated in the Contract Data the Employer is deemed to have delayed the start of the relevant activities and this will be Compensation Event.
22. 
Access to the Site

22.1
The Contractor shall allow the Engineer and any person authorized by the Engineer access to the Site, to any place where work in connection with the Contract is being carried out or is intended to be carried out and to any place where materials or plant are being manufactured / fabricated / assembled for the works.
23. 
Instructions

23.1
The Contractor shall carry out all instructions of the Engineer which comply with the applicable laws where the Site is located.
23.2     Inspections and Audits by the Bank
The Contractor shall permit, and shall cause its Subcontractors and subconsultants to permit, the    Bank and/or persons appointed by the Bank to inspect the Site and/or the accounts and records of the Contractor and its sub-contractors relating to the performance of the Contract and the submission of the bid, and to have such accounts and records audited by auditors appointed by the Bank if requested by the Bank. The Contractor’s and its Subcontractors’ and subconsultants’ attention is drawn to Sub-Clause 64.1 which provides, inter alia, that acts intended to materially impede the exercise of the Bank’s inspection and audit rights provided for under Sub-Clause 23.2 constitute a prohibited practice subject to contract termination (as well as to a determination of ineligibility pursuant to the Bank’s prevailing sanctions procedures).

24.  
Disputes

24.1
If the Contractor believes that a decision taken by the Engineer was either outside the authority given to the Engineer by the Contract or that the decision was wrongly taken, the decision shall be referred to the Adjudicator within 14 days of the notification of the Engineer's decision.
25.
Procedure for Disputes

25.1
The Adjudicator shall give a decision in writing within 28 days of receipt of a notification of a dispute.

25.2
The Adjudicator shall be paid daily at the rate specified in the Contract Data together with reimbursable expenses of the types specified in the Contract Data and the cost shall be divided equally between the Employer and the Contractor, whatever decision is reached by the Adjudicator. Either party may refer a decision of the Adjudicator to an Arbitrator within 28 days of the Adjudicator's written decision. If neither party refers the dispute to arbitration within the above 28 days, the Adjudicator's decision will be final and binding.

25.3
The arbitration shall be conducted in accordance with the arbitration procedure stated in the Special Conditions of Contract.
26. 
Replacement of Adjudicator

26.1
Should the Adjudicator resign or die, or should the Employer and the Contractor agree that the Adjudicator is not fulfilling his functions in accordance with the provisions of the Contract, a new Adjudicator will be jointly appointed by the Employer and the Contractor. In case of disagreement between the Employer and the Contractor, within 30 days, the Adjudicator shall be designated by the Appointing Authority designated in the Contract Data at the request of either party, within 14 days of receipt of such request.

B.  Time Control
27. 
Program

27.1
Within the time stated in the Contract Data the Contractor shall submit to the Engineer for approval a Program including Environmental Management Plan showing the general methods, arrangements, order, and timing for all the activities in the Works along with monthly cash flow forecast.

27.2
An update of the Program shall be a program showing the actual progress achieved on each activity and the effect of the progress achieved on the timing of the remaining work including any changes to the sequence of the activities.

27.3
The Contractor shall  submit to the Engineer, for approval, an updated Program at intervals no longer than the period stated in the Contract Data. If the Contractor does not submit an updated Program within this period, the Engineer may withhold the amount stated in the Contract Data from the next payment certificate and continue to withhold this amount until the next payment after the date on which the overdue Program has been submitted.

27.4
The Engineer's approval of the Program shall not alter the Contractor's obligations. The Contractor may revise the Program and submit it to the Engineer again at any time. A revised Program is to show the effect of Variations and Compensation Events.
28. 
Extension of the Intended Completion Date

28.1
The Engineer shall extend the Intended Completion Date if a Compensation Event occurs or a Variation is issued which makes it impossible for Completion to be achieved by the Intended Completion Date without the Contractor taking steps to accelerate the remaining work and which would cause the Contractor to incur additional cost.

28.2
The Engineer shall decide whether and by how much to extend the Intended Completion Date within 21 days of the Contractor asking the Engineer for a decision upon the effect of a Compensation Event or Variation and submitting full supporting information. If the Contractor has failed to give early warning of a delay or has failed to cooperate in dealing with a delay, the delay by this  failure shall not be considered in assessing the new Intended Completion Date.
29.
Deleted
30. 
Delays Ordered by the Engineer

30.1
The Engineer may instruct the Contractor to delay the start or progress of any activity within the Works.
31.
Management Meetings

31.1
Either the Engineer or the Contractor may require the other to attend a management meeting. The business of a management meeting shall be to review the plans for remaining work and to deal with matters raised in accordance with the early warning procedure.

31.2
The Engineer shall record the business of management meetings and is to provide copies of his record to those attending the meeting and to the Employer. The responsibility of the parties for actions to be taken is to be decided by the Engineer either at the management meeting or after the management meeting and stated in writing to all who attended the meeting.
32.
Early Warning

32.1
The Contractor is to warn the Engineer at the earliest opportunity of specific likely future events or circumstances that may adversely affect the quality of the work, increase the Contract Price or delay the execution of works. The Engineer may require the Contractor to provide an estimate of the expected effect of the future event or circumstance on the Contract Price and Completion Date. The estimate is to be provided by the Contractor as soon as reasonably possible.

32.2
The Contractor shall cooperate with the Engineer in making and considering proposals for how the effect of such an event or circumstance can be avoided or reduced by anyone involved in the work and in carrying out any resulting instruction of the Engineer.

C.  Quality Control
33.
Identifying Defects



33.1
The Engineer shall check the Contractor's work and notify the Contractor of any Defects that are found. Such checking shall not affect the Contractor's responsibilities. The Engineer may instruct the Contractor to search for a Defect and to uncover and test any work that the Engineer considers may have a Defect.



33.2
The contractor shall permit the Employer’s Technical auditor to check the contractor’s work and notify the Engineer and Contractor of any defects that are found.  Such a check shall not affect the Contractor’s or the Engineer’s responsibility as defined in the Contract Agreement.


34. 
Tests

34.1 
If the Engineer instructs the Contractor to carry out a test not specified in the Specification to check whether any work has a Defect and the test shows that it does, the Contractor shall pay for the test and any samples. If there is no Defect the test shall be a Compensation Event.
35. 
Correction of Defects

35.1
The Engineer shall give notice to the Contractor of any Defects before the end of the Defects Liability Period, which begins at Completion and is defined in the Contract Data. The Defects Liability Period shall be extended for as long as Defects remain to be corrected.

35.2
Every time notice of a Defect is given, the Contractor shall correct the notified Defect within the length of time specified by the Engineer’s notice.
36. 
Uncorrected Defects

36.1
If the Contractor has not corrected a Defect within the time specified in the Engineer’s notice, the Engineer will assess the cost of having the Defect corrected, and the Contractor will pay this amount.

Note:  Where in certain cases, the technical specifications provide for acceptance of works within specified tolerance limits at reduced rates, Engineer will certify payments to Contractor accordingly.

D.  Cost Control
37. 
Bill of Quantities

37.1
The Bill of Quantities shall contain items for the construction, installation, testing, and commissioning work to be done by the contractor.

37.2
The Bill of Quantities is used to calculate the Contract Price.  The Contractor is paid for the quantity of the work done at the rate in the Bill of Quantities for each item.
38. 
Changes in the Quantities

38.1
If the final quantity of the work done differs from the quantity in the Bill of Quantities for the particular item by more than 25 percent, provided the change exceeds 1% of Initial Contract Price, the Engineer shall adjust the rate to allow for the change.

38.2
The Engineer shall not adjust rates from changes in quantities if thereby the Initial Contract Price is exceeded by more than 15 percent, except with the Prior approval of the Employer.

38.3
If requested by the Engineer, the Contractor shall provide the Engineer with a detailed cost breakdown of any rate in the Bill of Quantities.
39. 
Variations

39.1
All Variations shall be included in updated Programs produced by the Contractor.
40. 
Payments for Variations

40.1
The Contractor shall provide the Engineer with a quotation (with breakdown of unit rates) for carrying out the Variation when requested to do so by the Engineer. The Engineer shall assess the quotation, which shall be given within seven days of the request or within any longer period stated by the Engineer and before the Variation is ordered.

40.2
If the work in the Variation corresponds with an item description in the Bill of Quantities and if, in the opinion of the Engineer, the quantity of work above the limit stated in Sub Clause 38.1 or the timing of its execution do not cause the cost per unit of quantity to change, the rate in the bill of Quantities shall be used to calculate the value of the Variation.  If the cost per unit of quantity changes, or if the nature or timing of the work in the Variation does not correspond with items in the Bill of Quantities, the quotation by the Contractor shall be in form of new rates for the relevant items of work. 

40.3
If the Contractor's quotation is unreasonable (or if the contractor fails to provide the Engineer with a quotation within a reasonable time specified by the engineer in accordance with Clause 40.1), the Engineer may order the Variation and make a change to the Contract Price which shall be based on Engineer’s own forecast of the effects of the Variation on the Contractor's costs.

40.4
If the Engineer decides that the urgency of varying the work would prevent a quotation being given and considered without delaying the work, no quotation shall be given and the Variation shall be treated as a Compensation Event.

40.5
The Contractor shall not be entitled to additional payment for costs that could have been avoided by giving early warning.
41.
Cash flow forecasts

41.1
When the Program is updated, the contractor is to provide the Engineer with an updated cash flow forecast. 
42. 
Payment Certificates

42.1
The Contractor shall submit to the Engineer monthly statements of the estimated value of the work completed less the cumulative amount certified previously alongwith details of measurement of the quantity of works executed in a tabulated form as approved by the Engineer.

42.2
The Engineer shall check the details given in the Contractor's monthly statement and within 14 days certify the amounts to be paid to the Contractor after taking into account any credit or debit for the month in question in respect of materials for the works in the relevant amounts and under conditions set forth in sub-clause 51(3) of the Contract Data (Secured Advance).

42.3
The value of work executed shall be determined by the Engineer after due check measurement of the quantities claimed as executed by the contractor.

42.4
The value of work executed shall comprise the value of the quantities of the items in the Bill of Quantities completed..

42.5
The value of work executed shall  include the valuation of Variations and Compensation Events. 

42.6
The Engineer may exclude any item certified in a previous certificate or reduce the proportion of any item previously certified in any certificate in the light of later information.
43. 
Payments

43.1
Payments shall be adjusted for deductions for advance payments, retention, other recoveries in terms of the contract and taxes, at source, as applicable under the law.  The Employer shall pay the Contractor the amounts certified by the Engineer within 45 days of the date of each certificate. If the Employer makes a late payment, the Contractor shall be paid interest on the late payment in the next payment. Interest shall be calculated from the date by which the payment should have been made upto the date when the late payment is made at 8% per annum.

43.2
If an amount certified is increased in a later certificate or as a result of an award by the Adjudicator or an Arbitrator, the Contractor shall be paid interest upon the delayed payment as set out in this clause. Interest shall be calculated from the date upon which the increased amount would have been certified in the absence of dispute.

43.3
Items of the Works for which no rate or price has been entered in will not be paid for by the Employer and shall be deemed covered by other rates and prices in the Contract.
44. 
Compensation Events

44.1
The following are Compensation Events unless they are caused by the Contractor:


(a)
The Employer does not give access to a part of the Site by the Site Possession Date stated in the Contract Data.


(b)
The Employer modifies the schedule of other contractors in a way which affects the work of the contractor under the contract.


(c)
The Engineer orders a delay or does not issue drawings, specifications or instructions required for execution of works on time.


(d)
The Engineer instructs the Contractor to uncover or to carry out additional tests upon work which is then found to have no Defects.


(e)
The Engineer unreasonably does not approve for a subcontract to be let.


(f)
Ground conditions are substantially more adverse than could reasonably have been assumed before issuance of Letter of Acceptance from the information issued to Bidders (including the Site Investigation Reports), from information available publicly and from a visual inspection of the Site.


(g)
The Engineer gives an instruction for dealing with an unforeseen condition, caused by the Employer, or additional work required for safety or other reasons.


(h)
Other contractors, public authorities, utilities or the Employer does not work within the dates and other constraints stated in the Contract, and they cause delay or extra cost to the Contractor.


(i)
The advance payment is delayed.


(j)
The effect on the Contractor of any of the Employer’s Risks.


(k)
The Engineer unreasonably delays issuing a Certificate of Completion.


(l)
Other Compensation Events listed in the Contract Data or mentioned in the Contract.

44.2
If a Compensation Event would cause additional cost or would prevent the work being completed before the Intended Completion Date, the Contract Price shall be increased and/or the Intended Completion Date is extended. The Engineer shall decide whether and by how much the Contract Price shall be increased and whether and by how much the Intended Completion Date shall be extended.

44.3
As soon as information demonstrating the effect of each Compensation Event upon the Contractor's forecast cost has been provided by the Contractor, it is to be assessed by the Engineer and the Contract Price shall be  adjusted accordingly. If the Contractor's forecast is deemed unreasonable, the Engineer shall adjust the Contract Price based on Engineer’s own forecast. The Engineer will assume that the Contractor will react competently and promptly to the event.

44.4
The Contractor shall not be entitled to compensation to the extent that the Employer's interests are adversely affected by the Contractor not having given early warning or not having cooperated with the Engineer.
45. 
Tax

45.1
The rates quoted by the Contractor shall be deemed to be inclusive of the sales and other taxes that the Contractor will have to pay for the performance of this Contract.  The Employer will perform such duties in regard to the deduction of such taxes at source as per applicable law.
46. 
Currencies

46.1
All payments shall be made in Indian Rupees.
47. 
Price Adjustment

47.1
Contract price shall be adjusted for increase or decrease in rates and price of labour, materials, fuels and lubricants in accordance with the following principles and procedures and as per formula given in the contract data:


(a)
The price adjustment shall apply for the work done from the start date given in the contract data upto end of the initial intended completion date or extensions granted by the Engineer and shall not apply to the work carried out beyond the stipulated time for reasons attributable to the contractor(b)
The price adjustment shall be determined during each quarter from the formula given in the contract data.


(c)
Following expressions and meanings are assigned to the work done during each quarter:



R =
Total value of work done during the quarter.  It would include the amount of secured advance for materials paid for (if any) during the quarter, less the amount of the secured advance recovered, during the quarter.  It will exclude value for works executed under variations for which price adjustment will be worked separately based on the terms mutually agreed.

47.2
To the extent that full compensation for any rise or fall in costs to the contractor is not covered by the provisions of this or other clauses in the contract, the unit rates and prices included in the contract shall be deemed to include amounts to cover the contingency of such other rise or fall in costs.  
48. 
Retention

48.1
The Employer shall retain from each payment due to the Contractor the proportion stated in the Contract Data until Completion of the whole of the Works.

48.2
On Completion of the whole of the Works half the total amount retained is repaid to the Contractor and half when the Defects Liability Period has passed and the Engineer has certified that all Defects notified by the Engineer to the Contractor before the end of this period have been corrected.

48.3
On completion of the whole works, the contractor may substitute retention  money(balance half) with an “on demand” Bank guarantee.
49. 
Liquidated Damages

49.1
The Contractor shall pay liquidated damages to the Employer at the rate per day stated in the Contract Data for each day that the Completion Date is later than the Intended Completion Date (for the whole of the works or the milestone as stated in the contract data). The total amount of liquidated damages shall not exceed the amount defined in the Contract Data. The Employer may deduct liquidated damages from payments due to the Contractor. Payment of liquidated damages does not affect the Contractor's liabilities.

49.2
If the Intended Completion Date is extended after liquidated damages have been paid, the Engineer shall correct any overpayment of liquidated damages by the Contractor by adjusting the next payment certificate. The Contractor shall be paid interest on the over payment calculated from the date of payment to the date of repayment at the rates specified in Sub Clause 43.1.
50.
Deleted
51.
Advance Payment

51.1
The Employer shall make advance payment to the Contractor of the amounts stated in the Contract Data by the date stated in the Contract Data, against provision by the Contractor of an Unconditional Bank Guarantee in a form and by a bank acceptable to the Employer in amounts and currencies equal to the advance payment. The guarantee shall remain effective until the advance payment has been repaid, but the amount of the guarantee shall be progressively reduced by the amounts repaid by the Contractor. Interest will not be charged  on the advance payment . The recovery effect from the interim payment will first be adjusted towards principal and the balance towards interest. 

51.2
The Contractor is to use the advance payment only to pay for Equipment, Plant and Mobilization expenses required specifically for execution of the Works. The Contractor shall demonstrate that advance payment has been used in this way by supplying copies of invoices or other documents to the Engineer.

51.3
The advance payment shall be repaid by deducting proportionate amounts from payments otherwise due to the Contractor, following the schedule of completed percentages of the Works on a payment basis. No account shall be taken of the advance (mobilization and equipment only) payment or its repayment in assessing valuations of work done, Variations, price adjustments, Compensation Events, or Liquidated Damages.

51.4
Secured Advance:


The Engineer shall make advance payment in respect of materials intended for but not yet incorporated in the Works in accordance with conditions stipulated in the Contract Data.
52. 
Securities

52.1
The Performance Security shall be provided to the Employer no later than the date specified in the Letter of Acceptance and shall be issued in an amount and form and by a bank or surety acceptable to the Employer, and denominated in Indian Rupees. The Performance Security shall be valid until a date 28 days from the date of expiry of Defects Liability Period and the additional security for unbalanced bids shall be valid until a date 28 days from the date of  issue of the certificate of completion.
53.
Deleted
54. 
Cost of Repairs

54.1
Loss or damage to the Works or Materials to be incorporated in the Works between the Start Date and the end of the Defects Correction periods shall be remedied by the Contractor at the Contractor's cost if the loss or damage arises from the Contractor's acts or omissions.

E.  Finishing the Contract
55.
Completion

55.1
The Contractor shall request the Engineer to issue a Certificate of Completion of the Works and the Engineer will do so upon deciding that the Work is completed.
56.
Taking Over

56.1
The Employer shall take over the Site and the Works within seven days of the Engineer issuing a certificate of Completion.
57. 
Final Account

57.1
The Contractor shall supply to the Engineer a detailed account of the total amount that the Contractor considers payable under the Contract before the end of the Defects Liability Period. The Engineer shall issue a Defect Liability Certificate and certify any final payment that is due to the Contractor within 56 days of receiving the Contractor's account if it is correct and complete. If it is not, the Engineer shall issue within 56 days a schedule that states the scope of the corrections or additions that are necessary. If the Final Account is still unsatisfactory after it has been resubmitted, the Engineer shall decide on the amount payable to the Contractor and issue a payment certificate, within 56 days of receiving the Contractor’s revised account.
58.
Operating and Maintenance Manuals

58.1
If “as built” Drawings and/or operating and maintenance manuals are required, the Contractor shall supply them by the dates stated in the Contract Data.

58.2
If the Contractor does not supply the Drawings and/or manuals by the dates stated in the Contract Data, or they do not receive the Engineer’s approval, the Engineer shall withhold the amount stated in the Contract Data from payments due to the Contractor.
59. 
Termination

59.1
The Employer or the Contractor may terminate the Contract if the other party causes a fundamental breach of the Contract.

59.2
Fundamental breaches of Contract include, but shall not be limited to the following:


(a)
the Contractor stops work for 28 days when no stoppage of work is shown on the current program and the stoppage has not been authorized by the Engineer;


(b)
the Engineer instructs the Contractor to delay the progress of the Works and the instruction is not withdrawn within 28 days;


(c)
the Employer or the Contractor is made bankrupt or goes into liquidation other than for a reconstruction or amalgamation;


(d)
a payment certified by the Engineer is not paid by the Employer to the Contractor within 56 days of the date of the Engineer's certificate;


(e)
the Engineer gives Notice that failure to correct a particular Defect is a fundamental breach of Contract and the Contractor fails to correct it within a reasonable period of time determined by the Engineer;


(f)
the Contractor does not maintain  a security which is required;


(g)
the Contractor has delayed the completion of works by the number of days for which the maximum amount of liquidated damages can be paid as defined in the Contract data; and


(h)
if the Contractor, in the judgment of the Purchaser has engaged in fraud and corruption, as defined in GCC Clause 64, in competing for or in executing the Contract.

59.3
When either party to the Contract gives notice of a breach of contract to the Engineer for a cause other than those listed under Sub Clause 59.2 above, the Engineer shall decide whether the breach is fundamental or not.

59.4
Notwithstanding the above, the Employer may terminate the Contract for convenience.

59.5
If the Contract is terminated the Contractor shall stop work immediately, make the Site safe and secure and leave the Site as soon as reasonably possible.
60. 
Payment upon Termination

60.1
If the Contract is terminated because of a fundamental breach of Contract by the Contractor, the Engineer shall issue a certificate for the value of the work done less advance payments received up to the date of the issue of the certificate, less other recoveries due in terms of the contract, less taxes due 


to be deducted at source as per applicable law and less the percentage to apply to the work not completed as indicated in the Contract Data. Additional Liquidated Damages shall not apply . If the total amount due to the Employer exceeds any payment due to the Contractor the difference shall be a debt payable to the Employer.

60.2
If the Contract is terminated at the Employer's convenience or because of a fundamental breach of Contract by the Employer, the Engineer shall issue a certificate for the value of the work done, the reasonable cost of removal of Equipment, repatriation of the Contractor's personnel employed solely on the Works, and the Contractor's costs of protecting and securing the Works and less advance payments received up to the date of the certificate, less other recoveries due in terms of the contract and less taxes due to be deducted at source as per applicable law.
61. 
Property

61.1
All materials on the Site, Plant, Equipment, Temporary Works and Works are deemed to be the property of the Employer,  if the Contract is terminated because of a Contractor’s default.
62. 
Release from Performance

62.1
If the Contract is frustrated by the outbreak of war or by any other event entirely outside the control of either the Employer or the Contractor the Engineer shall certify that the Contract has been frustrated. The Contractor shall make the Site safe and stop work as quickly as possible after receiving this certificate and shall be paid for all work carried out before receiving it and for any work carried out afterwards to which commitment was made.
63.
Suspension of World Bank Loan or Credit

63.1
In the event that the World Bank suspends the Loan or Credit to the Employer, from which part of the payments to the Contractor are being made:


(a)
The Employer is obligated to notify the Contractor of such suspension within 7 days of having received the World Bank’s suspension notice.


(b)
If the Contractor has not received sums due to it upon the expiration of the 28 days for payment provided for in Sub-Clause 43.1, the Contractor may immediately issue a 14-day termination notice.
64.
Fraud and Corruption
64.1
If the Employer determines that the Contractor and/or any of its personnel, or its agents, or its   Subcontractors, subconsultants, services providers, suppliers and/or their employees has engaged in corrupt, fraudulent, collusive, coercive or obstructive practices, in competing for or in executing the Contract, then the Employer may, after giving 14 days notice to the Contractor, terminate the Contractor's employment under the Contract and expel him from the Site, and the provisions of Clause 59 shall apply as if such expulsion had been made under Sub-Clause 59.5 [Termination by Employer].

64.2
Should any employee of the Contractor be determined to have engaged in corrupt, fraudulent, collusive, coercive, or obstructive practice during the execution of the Works, then that employee shall be removed in accordance with Clause 9.

64.3
For the purposes of this Sub-Clause: 

(i) 
“corrupt practice” is the offering, giving, receiving or soliciting, directly or indirectly, of anything of value to influence improperly the actions of another party
;

(ii) 
“fraudulent practice” is any act or omission, including a misrepresentation, that knowingly or recklessly misleads, or attempts to mislead, a party to obtain a financial or other benefit or to avoid an obligation
;

(iii) 
“collusive practice” is an arrangement between two or more parties
 designed to achieve an improper purpose, including to influence improperly the actions of another party;

(iv) 
“coercive practice” is impairing or harming, or threatening to impair or harm, directly or indirectly, any party or the property of the party to influence improperly the actions of a party
;

(v)
“obstructive practice” is

(aa)
deliberately destroying, falsifying, altering or concealing of evidence material to the investigation or making false statements to investigators in order to materially impede a Bank investigation into allegations of a corrupt, fraudulent, coercive or collusive practice; and/or threatening, harassing or intimidating any party to prevent it from disclosing its knowledge of matters relevant to the investigation or from pursuing the investigation; or

(bb)
acts intended to materially impede the exercise of the Bank’s inspection and audit rights provided for under Sub-Clause 23.2

. 

F. Special Conditions of Contract
1.
LABOUR :

The Contractor shall, unless otherwise provided in the Contract, make his own arrangements for the engagement of all staff and labour, local or other, and for their payment, housing, feeding and transport.

The Contractor shall, if required by the Engineer, deliver to the Engineer a return in detail, in such form and at such intervals as the Engineer may prescribe, showing the staff and the numbers of the several classes of labour from time to time employed by the Contractor on the Site and such other information as the Engineer may require.
2.
COMPLIANCE  WITH  LABOUR  REGULATIONS :

During continuance of the contract, the Contractor and his sub contractors shall abide at all times by all existing labour enactments and rules made thereunder, regulations, notifications and bye laws of the State or Central Government or local authority and any other labour law (including rules), regulations, bye laws that may be passed or notification that may be issued under any labour law in future either by the State or the Central Government or the local authority.  Salient features of some of the major labour laws that are applicable to construction industry are given below. The Contractor shall keep the Employer indemnified in case any action is taken against the Employer by the competent authority on account of contravention of any of the provisions of any Act or rules made thereunder, regulations or notifications including amendments. If the Employer is caused to pay or reimburse, such amounts as may be necessary to cause or observe, or for non-observance of the provisions stipulated in the notifications/bye laws/Acts/Rules/regulations including amendments, if any, on the part of the Contractor,  the Engineer/Employer shall have the right to deduct any money due to the Contractor including his amount of performance security.  The Employer/Engineer shall also have right to recover from the Contractor any sum required or estimated to be required for making good the loss or damage suffered by the Employer.

The employees of the Contractor and the Sub-Contractor in no case shall be treated as the employees of the Employer at any point of time. 
SALIENT  FEATURES  OF  SOME   MAJOR  LABOUR  LAWS  APPLICABLE  TO ESTABLISHMENTS  ENGAGED  IN  BUILDING  AND  OTHER  CONSTRUCTION  WORK 
(The law as current on the date of bid opening will apply)
a)
Workmen Compensation Act 1923:  The Act provides for compensation in case of injury by accident arising out of and during the course of employment.
b)
Payment of Gratuity Act 1972: Gratuity is payable to an employee under the Act on satisfaction of certain conditions on separation if an employee has completed 5 years service or more or on death the rate of 15 days wages for every completed year of service. The Act is applicable to all establishments employing 10 or more employees.
c)
Employees P.F. and Miscellaneous Provision Act 1952 (since amended): The Act Provides for monthly contributions by the employer plus workers @ 10% or 8.33%.  The benefits payable under the Act are :

(i)
Pension  or family pension on retirement or death, as the case may be.

(ii)
Deposit linked insurance on the death in harness of the worker.

(iii)
payment of P.F. accumulation on retirement/death etc.
d)
Maternity Benefit Act 1951:  The Act provides for leave and some other benefits to women employees in case of confinement or miscarriage etc.
e)
Contract Labour (Regulation & Abolition) Act 1970:  The Act provides for certain welfare measures to be provided by the Contractor to contract labour and in case the Contractor fails to provide, the same are required to be provided, by the Principal Employer by Law. The Principal Employer is required to take Certificate of Registration and the Contractor is required to take license from the designated Officer. The Act is applicable to the establishments or Contractor of Principal Employer if they employ 20 or more contract labour.
f)
Minimum Wages Act 1948:  The Employer is supposed to pay not less than the Minimum Wages fixed by appropriate Government as per provisions of the Act if the employment is a scheduled employment.  Construction of Buildings, Roads, Runways are scheduled employments.
g)
Payment of Wages Act 1936:  It lays down  as to by what date the wages are to be paid, when it will be paid and what deductions can be made from the wages of the workers.
h)
Equal Remuneration Act 1979:  The Act provides for payment of equal wages for work of equal nature to Male and Female workers and for not making discrimination against Female employees in the matters of transfers, training and promotions etc.
i)
Payment of Bonus Act 1965:  The Act is applicable to all establishments employing 20 or more employees. The Act provides for payments of annual bonus subject to a  minimum of 8.33% of wages and maximum of 20% of wages to employees drawing Rs.3500/-per month or less. The bonus to be paid to employees getting Rs.2500/- per month or above upto Rs.3500/- per month shall be worked out by taking wages as Rs.2500/-per month only.  The Act does not apply to certain establishments. The newly set-up establishments are exempted for five years in certain circumstances. Some of the State Governments have reduced the employment size from 20 to 10 for the purpose of applicability of this Act. 
j)
Industrial Disputes Act 1947:  The Act lays down the machinery and procedure for resolution of Industrial disputes, in what situations a strike or lock-out becomes illegal and what are the requirements for laying off or retrenching the employees or closing down the establishment.
k)
Industrial Employment (Standing Orders) Act 1946:  It is applicable to all establishments employing 100 or more workmen (employment size reduced by some of the States and Central Government to 50). The Act provides for laying down rules governing the conditions of employment by the Employer on matters provided in the Act and get the same certified by the designated Authority.
l)
Trade Unions Act 1926:  The Act lays down the procedure for registration of trade unions of workmen and employers. The Trade Unions registered under the Act have been given certain immunities from civil and criminal liabilities.
m)
Child Labour (Prohibition & Regulation) Act 1986:  The Act prohibits employment of children below 14 years of age in certain occupations and processes and provides for regulation of employment of children in all other occupations and processes. Employment of Child Labour is prohibited in Building and Construction Industry.


n)
Inter-State Migrant workmen’s (Regulation of Employment & Conditions of Service) Act 1979: The Act is applicable to an establishment which employs 5 or more inter-state migrant workmen through an intermediary (who has recruited workmen in one state for employment in the establishment situated in another state). The Inter-State migrant workmen, in an establishment to which this Act becomes applicable, are required to be provided certain facilities such as housing, medical aid, travelling expenses from home upto the establishment and back, etc.
o)
The Building and Other Construction workers (Regulation of Employment and Conditions of Service) Act 1996 and the Cess Act of 1996:  All the establishments who carry on any building or other construction work and employs 10 or more workers are covered under this Act. All such establishments are required to pay cess at the rate not exceeding 2% of the cost of construction as may be modified by the Government. The Employer of the establishment is required to provide safety measures at the Building or construction work and other welfare measures, such as Canteens, First-Aid facilities, Ambulance, Housing accommodations for workers near the work place etc.  The Employer to whom the Act applies has to obtain a registration certificate from the Registering Officer appointed by the Government. 
p)
Factories Act 1948:  The Act lays down the procedure for approval at plans before setting up a factory, health and safety provisions, welfare provisions, working hours, annual earned leave and rendering information regarding accidents or dangerous occurrences to designated authorities.  It is applicable to premises employing 10 persons or more with aid of power or 20 or more persons without the aid of power engaged in manufacturing process. 
3.
SUB-CONTRACTING (GCC Clause  7)

Please add the following as Clause 7.2:

         The contractor shall not be required to obtain any consent from the employer for:

a)
the sub-contracting of any part of the Works for which the Sub-contractor is named in the contract;

b)
the provision of labour; and

c)
the purchase of materials which are in accordance with the standards specified in the Contract.

Beyond this if the contractor proposes sub-contracting any part of the work during execution of works, because of some unforeseen circumstances to enable him to complete the work as per terms of the contract,  the Engineer will consider the following before according approval:
-
The contractor shall not sub-contract the whole of the Works.
-
The contractor shall not sub-contract any part of the Work without prior consent of the Engineer.  Any such consent shall not relieve the contractor from any liability or obligations under the contract  and he shall be responsible for the acts, defaults and neglects of any sub-contractor, his agents or workmen as fully as if they were the acts, defaults or neglects of the contractor, his agents or workmen.
-
The Engineer should satisfy whether (a) the circumstances warrant such sub-contracting; and (b) the sub-contractors so proposed for the Work possess the experience, qualifications and equipment necessary for the job proposed to be entrusted to them in proportion to the quantum of work to be sub-contracted.

-
If payments are proposed to be  made directly to that sub-contractor, this should be subject to specific authorization by the prime contractor so that this arrangement does not alter the contractor's liability or obligations under the contract.
4.
         ARBITRATION (GCC Clause  25.3)

         The procedure for arbitration will be as follows :
25.3
(a)
In case of Dispute or difference arising between the Employer and a domestic contractor relating to any matter arising out of or connected with this agreement, such disputes or difference shall be settled in accordance with the Arbitration and Conciliation Act, 1996.  The arbitral tribunal shall consist of 3 arbitrators one each to be appointed by the Employer and the Contractor.  The third Arbitrator shall be chosen by the two Arbitrators so appointed by the Parties and shall act as Presiding arbitrator.  In case of failure of the two arbitrators appointed by the parties to reach upon a consensus within a period of 30 days from the appointment of the arbitrator appointed subsequently, the Presiding Arbitrator shall be appointed by the President of the Institution of Engineers (India) Chandigarh Chapter.
_____________________________________________
(Note:
1.  All bidders are expected to indicate clearly in the bid, if they proposed sub-contracting elements of the works amounting to more than 20 percent of the Bid Price.  For each such proposal the qualification and the experience of the identified sub-contractor in the relevant field should be furnished alongwith the bid to enable the employer to satisfy himself  about their qualifications before agreeing for such sub-contracting and include it in the contract.  In view of the above, normally no additional sub-contracting should arise during execution of the contract.

2.  However, [a] sub contracting for certain specialized elements of the work is not unusual and acceptable for carrying out the works more effectively; but vertical splitting of the works for subcontracting is not acceptable. [b] In any case, proposal for sub-contracting in addition to what was specified in bid and stated in contract agreement will not be acceptable if the value of such additional sub-contracting exceeds 25% of value of work which was to be executed by Contractor without sub-contracting.

3.  Assignment of the contract may be acceptable only under exceptional circumstances such as insolvencies/liquidation or merger of companies etc.
(b)

In the case of dispute with a Foreign contractor the dispute shall be settled in accordance with provisions of UNCITRAL Arbitration Rules.  The Arbitral Tribunal shall consist of three Arbitrators one each to be appointed by the Employer and the Contractor.  The third Arbitrator shall be chosen by the two Arbitrators so appointed by the Parties, and shall act a presiding arbitrator.  In case of failure 


of the two arbitrators appointed by the parties to reach upon a consensus within a period of 30 days from the appointment of the arbitrator appointed subsequently, the Presiding arbitrator shall be appointed by the President of the Institution of Engineers (India) Chandigarh Chapter. 
(c)
           If one of the parties fails to appoint its arbitrator in pursuance of sub-clause (a) and (b) above within 30 days after receipt of the notice of the appointment of its arbitrator by the other party, then the President of the Institution of Engineers (India),ChandigarhChapter both in cases of the Foreign Contractor as well as Indian Contractor, shall appoint the arbitrator.  A certified copy of the order of the President of the Institution of Engineers (India), Chandigarh Chapter., making such an appointment shall be furnished to each of the parties.
(d)

Arbitration proceedings shall be held at Chandigarh, India, and the language of the arbitration proceedings and that of all documents and communications between the parties shall be English.
(e)
           The decision of the majority of arbitrators shall be final and binding upon both parties.  The cost and expenses of Arbitration proceedings will be paid as determined by the arbitral tribunal.  However, the expenses incurred by each party in connection with the preparation, presentation, etc. of its proceedings as also the fees and expenses paid to the arbitrator appointed by such party or on its behalf shall be borne by each party itself.
(f)
           Where the value of the contract is Rs.50 millions and below, the disputes or differences arising shall be referred to the Sole Arbitrator.  The Sole Arbitrator should be appointed by agreement between the parties; failing such agreement, by the appointing authority, namely the President of the Institution of Engineers (India), Chandigarh Chapter. 
(g)

Performance under the contract shall continue during the arbitration proceedings and payments due to the contractor by the owners shall not be withheld, unless they are the subject matter of the arbitration proceedings.
5.
PROTECTION OF ENVIRONMENT:

Add the following as GCC Clause 16.2:

The contractor shall take all reasonable steps to protect the environment on and off the Site and to avoid damage or nuisance to persons or to property of the public or others resulting from pollution, noise or other causes arising as a consequence of his methods of operation.

During continuance of the contract, the contractor and his sub-contractors shall abide at all times by all existing enactments on environmental protection and rules made thereunder, regulations, notifications and bye-laws of the State or Central Government, or local authorities and any other law, bye-law, regulations that may be passed or notification that may be issued in this respect in future by the State or Central Government or the local authority.

Salient features of some of the major laws that are applicable are given below :

The Water (Prevention and Control of Pollution) Act, 1974, This provides for the prevention and control of water pollution and the maintaining and restoring of wholesomeness of water.  'Pollution' means such contamination of water or such alteration of the physical, chemical or biological properties of water or such discharge of any sewage or trade effluent or of any other liquid, gaseous or solid substance into water (whether directly or indirectly) as may, or is likely to, create a nuisance or render such water harmful or injurious to public health or safety, or to domestic, commercial, industrial, agricultural or other legitimate uses, or to the life and health of animals or plants or of aquatic organisms.

The Air (Prevention and Control of Pollution) Act, 1981, This provides for prevention, control and abatement of air pollution. 'Air Pollution' means the presence in the atmosphere of any 'air pollutant', which means any solid, liquid or gaseous substance (including noise) present in the atmosphere in such concentration as may be or tend to be injurious to human beings or other living creatures or plants or property or environment.

The Environment (Protection) Act, 1986, This provides for the protection and improvement of environment and for matters connected therewith, and the prevention of hazards to human beings, other living creatures, plants and property.  'Environment' includes water, air and land and the inter-relationship which exists among and between water, air and land, and human beings, other living creatures, plants, micro-organism and property.

The Public Liability Insurance Act, 1991, This provides for public liability insurance for the purpose of providing immediate relief to the persons affected by accident occurring while handling hazardous substances and for matters connected herewith or incidental thereto. Hazardous substance means any substance or preparation which is defined as hazardous substance under the Environment (Protection) Act 1986, and exceeding such quantity as may be specified by notification by the Central Government.
6.
LIQUIDATED DAMAGES:

Sub-clause 49.1:

Please substitute the last sentence with the following:

“Time is the essence of the contract and payment or deduction of liquidated damages shall not relieve the contractor from his obligation to complete the work as per agreed construction program and milestones or from any other of the contractor’s obligations and liabilities under the contract.”

SECTION 4: CONTRACT DATA

Contract Data
Items marked "N/A" do not apply in this Contract.
The following documents are also part of the Contract:

Clause Reference
·
The Schedule of Operating and Maintenance Manuals

[58]
·
The Schedule of Other Contractors

[8]
·
The Schedule of Key Personnel

[9]
·
The Methodology and Program of Construction &
                         [27]
        Environmental Management Plan
·       The Schedule of Key and Critical equipment to be deployed

[27]

on the work as per agreed program of construction
·
Site Investigation reports

[14]
The Borrower is Government of India/Government of Punjab
                         [1.1]
The World Bank means  IBRD

[1.1]
[International Bank for Reconstruction and Development (IBRD)
Loan refers to an  IBRD Loan   4749-IN   
The Employer is 






[1.1]
Name:
       Principal Secretary Irrigation, Government of Punjab, 
                     PWD, Irrigation  Department,
Address:
Mini Secretariat, Sector 9-C, Chandigarh.

Name of authorized Representatives:

Chief Engineer, Water Resources, Irrigation Works, Punjab,                  
 [38.2]  
               Sinchai Bhawan, Madhya Marg, Sector 18-B, Chandigarh 
The Engineer is


  [1.1]
     Name:          Executive Engineer,
     Address:     Discharge Division, SCO No.-32, Phase-I, Mohali (Pb.)

Name of Authorized Representatives:
Sub -Divisional Officer,
Discharge Sub-Division No.2,
             SCF 17, Industrial  Area,Phase-I Mohali              
The Adjudicator appointed jointly by the Employer and Contractor is:

Name:        A.S.Bedi, Chief Engineer (Retd.)


                   Irrigation Deptt. Punjab.
The name and identification number of the Contract is
__________________________________________________________________________________________
BID No.:103/NCB/SDC/2012-13                                                                        [1.1]

Water Resources Bhawan in Sector-68, S.A.S.Nagar, Mohali





                          (1.1) _______________________________________________________________________________________________________________________________________________________________________________________________
The Start Date shall be the date of issue of notice to proceed with the work.
(1.1) 





(1.1)
[brief summary, including relationship to other contracts under the Project].
The Start Date shall be the date of issue of notice to proceed with the work.
(1.1) 
The Intended Completion Date for the whole
of the Works is 24 Months  with the following milestones​​​​​​​​​​​​​​​​​​​​:

[17, 28]

Milestone  dates:




Physical works to be completedPeriod from the date of issue of



notice to proceed  with the work




Notice to proceed with the work

Milestone 1 :. Foundation , Plinth upto ground level
                        6           months.
       Milestone 2 :.  Superstructure(Complete  up to fifth floor)
                        18           months.

Milestone 3 :. Electrical works including lifts                                                       21          months
       Milestone 4 :, Water Supply, finishing & completion in all respects
                            & submission of  as-built drawing                                                   24           months
                            and final certification .
The following documents also form part of the Contract:


[2.3]
_______________________
The Contractor shall submit a revised Program including Environmental 
Management Plan for the Works (in such form and detail as the 
engineer shall reasonably prescribe) within 14 days of 
delivery of the Letter of Acceptance.


[27]
[This program should be in adequate detail and generally conform to the program submitted alongwith bid in response to ITB Clause 4.3 (k).  Deviations if any from that should be clearly explained and should be satisfactory to the Engineer]
The Site Possession Dates shall be:  


[21]

Section 1 -10 days after award of work

Section 2 _______________________________

Section 3 _______________________________
The Site is located at Sector 68, Mohali

[1]
and is defined in drawing no.1(Layout Plan)
________________________________________________________
The Defects Liability Period is One year from the date of certification of completion  of works. (where sectional completion certificate is issued this will apply from those dates for  those sections).          
[35]
Insurance requirements are as under:


[13]
	
	
	Minimum Cover for Insurance
	Maximum deductible for Insurance

	(i)
	Works and Plant and Materials 

	Upto contract value of work.
	
100000/-.

	(ii)
	Loss or damage to Equipment

	
1000000/-

	20000/-.

	(iii)
	Other Property

	
500000/-

	
10000/-.

	(iv)
	Personal injury or death insurance:
a)
for other people;

	5 lakhs per person forfour occurrences at a time
         .
	
10000/- per each
.

	
	b)
for Contractor’s Employees
	In accordance with the statutory requirements applicable to India



The following events shall also be Compensation Events:


[44]
1. NIL
The period between Program updates shall be 45 days.


[27]
The amount to be withheld for late submission of an updated
Program shall be 20000/-


[27]
The language of the Contract documents is English


[3]
The law which applies to the Contract is the laws of Union of India

[3]
The currency of the Contract is Indian Rupees.


[46]
Fees and types of reimbursable expenses to be paid to the Adjudicator

[25]
3000/- Rupees per day + Reimbursable Expences ( Cost of lodging,boarding
Report writing and travel expences permissible as per Govt. norms)
Appointing Authority for the Adjudicator (in case of disagreement) 
President, Institution of Engineer(India), Chandigarh Chapter.


[26]
The formula(e) for adjustment of prices are:


[47]


R =
Value of work as defined in Clause 47.1 of Conditions of Contract.
Adjustment for labour component

(i)
Price adjustment for increase or decrease in the cost due to labour shall be paid in accordance with the following formula:



VL = 0.85 x Pl/100 x R x (Li - Lo)/Lo


VL =
increase or decrease in the cost of work during the quarter under consideration due to changes in rates for local labour.



Lo = 
the average consumer price index for industrial workers for Chandigarh centre for the quarter preceding the date of opening of Bids as published by Labour Bureau, Ministry of Labour, Government of India. 



Li =
The average consumer price index for industrial workers for Chandigarh centre for the quarter under consideration as published by Labour Bureau, Ministry of Labour, Government of India.



Pl =
Percentage of labour component of the work.

Adjustment for cement component

(ii)
Price adjustment for increase or decrease in the cost of cement procured by the contractor shall be paid in accordance with the following formula.



Vc = 0.85 x Pc/100 x R x (Ci - Co)/Co


Vc =
Increase or decrease in the cost of work during the quarter under consideration due to changes in the rates for cement



Co =
The all India average wholesale price index for cement for the quarter preceding the date of opening of Bids as published by the Ministry of Industrial Development, Government of India, New Delhi



Ci =
The all India average wholesale price index for cement for the quarter under consideration as published by Ministry of Industrial Development, Government of India, New Delhi



Pc =
Percentage of cement component of the work

Adjustment for steel component


(iii)
Price adjustment for increase or decrease in the cost of steel procured by the Contractor shall be paid in accordance with the following formula:



Vs = 0.85 x Ps/100 x R x (Si - So)/So


Vs =
Increase or decrease in the cost of work during the quarter under consideration due to changes in the rates for steel



So =
The all India average wholesale price index for steel (Bars and Rods) for the quarter preceding the date of opening of Bids as published by the Ministry of Industrial Development, Government of India, New Delhi



Si =
The all India average wholesale price index for steel (Bars and Rods) for the quarter under consideration as published by Ministry of Industrial Development, New Delhi



Ps =
Percentage of steel component of the work



Note:
For the application of this clause, index of Bars and Rods has been chosen to represent steel group.

Adjustment for Plant and Machinery Spares component


(vi)
Price adjustment for increase or decrease in the cost of plant and machinery spares procured by the Contractor shall be paid in accordance with the following formula:



Vp = 0.85 x Pp/100 x R x (Pi - Po)/Po


Vp =
Increase or decrease in the cost of work during the quarter under consideration due to changes in the rates for plant and machinery spares



Po =
The all India average wholesale price index for heavy machinery and parts for the quarter preceding the date of opening of Bids as published by the Ministry of Industrial Development, Government of India, New Delhi



Pi =
The all India average wholesale price index for heavy machinery and parts for the quarter under consideration as published by Ministry of Industrial Development, New Delhi



Pp =
Percentage of plant and machinery spares component of the work



Note:
For the application of this clause, index of Heavy Machinery and Parts has been chosen to represent the Plant and Machinery Spares group.

Adjustment of Local materials

(vii)
Price adjustment for increase or decrease in cost of local materials other than cement, steel,  and POL procured by the contractor shall be paid in accordance with the following formula:



Vm = 0.85 x Pm/100 x R x (Mi - Mo)/Mo


Vm =
Increase or decrease in the cost of work during the quarter under consideration due to changes in rates for local materials other than cement, steel, bitumen and POL.



Mo =
The all India average wholesale price index (all commodities) for the quarter preceding the date of opening of Bids, as published by the Ministry of Industrial Development, Government of India, New Delhi.



Mi =
The all India average wholesale price index (all commodities) for the quarter under consideration as published by Ministry of Industrial Development, Government of India, New Delhi.



Pm =
Percentage of local material component (other than cement, steel, bitumen and POL) of the work.


The following percentages will govern the price adjustment for the entire contract:


1.
Labour - Pl
30 %


2.
Cement - Pc
15 %


3.
Steel - Ps 
16 % 




4.        POL - Pf
10 %


5.
Plant & Machinery Spares - PP
20 %

6.
Other materials - Pm
  9 %




Total
100%

The proportion of payments retained (retention money) shall be 6% from each bill 
subject to a maximum of 5% of final contract price


[48]
The liquidated damages for the whole of the works are
Rs. 65,000 per day and that for the milestone are as under :

[49]

For milestone 1
Rs.  16,000/- per day

For milestone 2
Rs   18,000/- per day

 For milestone 3
Rs   21,000/- per day
           For milestone 4                                Rs   25,000/- per day
The maximum amount of liquidated damages for the whole of the works
[49]
is ten percent of final contract price.
The amounts of the advance payment are:


[51]
	Nature of Advance
	Amount (Rs.)
	Conditions to be fulfilled


	1. Mobilization
	5% of the Contract price
	On submission of un-conditional Bank Guarantee.
(to be drawn before end of 20% of Contract period)


	2. Equipment
(This advance is not applicable for equipment already owned or hired/ leased by the contractor.)

	90% for new and 50% of depreciated value for old equipment. Total amount will be subject to a maxi-mum of 5% of the Contract price.

	After equipment is brought to site as per agreed construction program (provided the Engineer is satisfied that the equipment is required for performance of the contract) and on submission of unconditional Bank Guarantee for amount of advance.


	3. Secured advance for non- perishable materials brought to site
	75% of Invoice value or Market value - lower of the two.
	a)
The materials are in-accordance with the specification for Works;
b)
Such materials have been delivered to site, and are properly stored and protected against damage or deterioration to the satisfaction of the Engineer. The contractor shall store the bulk material in measurable stacks.;
c)
The Contractor’s records of the requirements, orders, receipt and use of materials are kept in a form approved by the Engineer and such records shall be available for inspection by the Engineer;
d)
The contractor has submitted with his monthly statement the estimated value of the materials on site together with such documents as may be required by the Engineer for the purpose of valuation of the materials and providing evidence of ownership and payment thereof;
e)
Ownership of such materials shall be deemed to
vest in the Employer for which the Contractor
has submitted an Indemnity Bond in an
acceptable format; and
f)
The quantity of materials are not excessive 


and shall be used within a reasonable time as 


determined by the Engineer.



(The advance payment will be paid to the Contractor no later than 15 days after fulfillment of the above conditions).

Repayment of advance payment for mobilization and equipment: 


[51]

The advance shall be repaid with percentage deductions from the interim payments certified by the Engineer under the Contract.  Deductions shall commence in the next Interim Payment Certificate following that in which the total of all such payments to the Contractor has reached not less than 15 percent of the Contract Price or 3 months from the date of payment of first installment of advance, whichever period concludes earlier, and shall be made at the rate of 7.5%@ percent of the amounts of all Interim Payment Certificates  until such time as the advance has been repaid, always provided that the advance shall be completely repaid prior to the expiry of the original time for completion.

Repayment of secured advance:


The advance shall be repaid from each succeeding monthly payments to the extent materials [for which advance was previously paid pursuant to Clause 51.4 of G.C.C. and 51(3) of Contract Data on prepage] have been incorporated into the Works.

The Securities shall be for the following minimum amounts equivalent as a percentage of

                                          [52]

the Contract Price:

Performance Security for 5 per cent of contract price plus Rs. .....................( 5% of unbalanced

cost) as additional security for unbalanced bids [in terms of ITB Clause 29.5].

The standard form of Performance Security acceptable to the Employer shall be an unconditional

Bank Guarantee of the type as presented in Section 8 of the Bidding Documents.


The date by which “as-built” drawings (in scale 1:100/1:50/1:25) in 2 sets are required is within 
28 days of issue of certificate of completion of whole or section of the work, as the case may be.[58] 

The amount to be withheld for failing to supply “as built” drawings and/or operating and 
  [58]

maintenance manuals by the date required is Rs.500000/-(five Lakhs)

The following events shall also be fundamental breach of contract:

[59.2]
1. The Contractor has contravened Sub-clause 7 of GCC read with SCC and Clause 9.0 of GCC
2. The contractor does not adhere to the agreed construction program and agreed environmental management plan (Clause 27 of GCC) and also fails to take satisfactory remedial action as per agreements reached in the management meetings (Clause 31) for a period of 60 days.
3. The contractor fails to carry out of the instructions of Engineer within a reasonable time determined by the Engineer in accordance with GCC Clause 16.1 and 23.1.


The percentage to apply to the value of the work not completed representing the Employer's 

[60]


additional cost for completing the Works shall be 20 percent.
SECTION 5:
TECHNICAL SPECIFICATIONS
NAME OF WORK :  CONSTRUCTION OF WATER RESOURCES BHAWAN IN SECTOR- 68,S.A.S. NAGAR, MOHALI
SITE INSPECTION REPORT:

a. Location :-Site is located in Sector – 68, S.A.S. Nagar  Mohali under Greater Mohali Area Development Authority in developed city of S.A.S. Nagar Mohali District- Mohali . The site for the building is under the ownership of Punjab Irrigation  Department

b. Communication details:-  The proposed site is about 12Km from Chandigarh  International Airport,  and  16Km from Chandigarh railway stationand 3 km. from Mohali railway station and and 1km. from Punjab Cricket stadium The plot is located on the West side of dividing road of Sector 63 and 68 of S.A.S. Nagar Mohaliand adjacent to Forest Building.

c. Climate and Topography details:-The terrain of the area is plain and has four seasons i.e. summer,autumn,winter and spring . The general soil profile at the bore hole locations are drawn and are presented in bore log charts.The soil consists of clay and sand particles.. The proposed building does haveone entry from South West side. Main entry to the buildingis from the road at the South Westside which goes directly to the Ground floor and another two entries,one at the  South West side and one at the North East side which has approach and exit for  the Basement floor. 

d. The mean annual temperature of the locality is30oC. Temperature during winters varies between 3oC and 20oC and during summer it varies between 30oC and 48oC.

e. Salient Features of Work:-The proposed building is of  five floors, having Basement floor, Ground floor,  First floor , Second floor and Third floor. The Total plinth area of the building is 6084.40sqm with floor-to-floor height of 4.42m from Ground Floor to First floor,3.66 m. for first andSecond floor and 3.43m for third floor except for basement floor. The Basement floor height is 3.20m. Basement floor is included for Car  parking, . It is having an area of 1560.00sq.m.

Ground floor having an area of 1543.80 sq.m is for accommodating Reception, Office, Labs, Canteen, Kitchen, green room, wireless room, electrical control room,store and multipurpose hall and Main entrance to the building is also proposed in this floor. Data storage center, Data processing center, Chief Engineer’s  room, committee room, staff hall and Offices are included in First floor having an area of1543.80 sq.m.   Office of Director, Planning and Design Studies, Office rooms for  Senior officers, store  and staff hall  are proposed in the Second floor having an area of  1543.80 sqm. Third floor having an area of 1452.60 sqm is for accommodating Director Water Resources,office rooms for senior officers, staff hall,library and rooms for guest house and store etc.or as per approved drawings from GMADA provided at the time of start of work

            SCOPE OF WORK 

The construction of Water Resources Bhawan is likely to be taken up in Sector :- 68, Mohali by  Discharge Division, Mohali under Hydrology Project Phase-II.  This building will be 5 storey (Basement + Four) building.The building will be of R.C.C. framed structure with walls of  brick masonry.   It has been proposed to make it an energy efficient building in which all storeys except basement will be centrally air conditioned. Therefore, special care has been taken to make it a heat proof building thereby insulating all probable direct entry of heat of sun. The terrace of the building will be water proof with puf insulation and China mosaic tiles as per drawings attached. The aluminium doors and windows facing sun have been double glazed.  The Water Supply & Sanitation and fire fighting items have been provided on the basis of estimate and specifications submitted by  Water Supply and Sanitation Division, Mohali. Rain Water Harvesting system has been adopted with the advice of Central Ground Water Board, Chandigarh(Detailed report attached as Annexure-A) . Air Conditioning and Electrical installation have been provided keeping the Green Building concept in mind.Provision of two lifts of capacity of 544 kg.and 884 kg. has been made. 
	Sr.No.
	Item
	Specifications

	1.
	Flooring,Shelf
	All rooms,Multipurpose Hall& circulation area :- Vitrified tiles flooring

	
	
	Basement :- Heavy duty conc. Flooring

	
	
	Ramps :- Heavy duty chequered tiles/Concrete Blocks.

	
	
	Toilets :- Acid or Alkali resistant Tiles

	
	
	Staircase :- Baroda green marble.

	
	
	Kitchen,Canteen,Lab. and Stage in Multipurpose Hall :- Kota stone flooring
Reception , Bathroom Counter and Lift Wall :- Black Granite

	2.
	Joinery
	Frame of doors and windows:- Anodized aluminium section/structural glazing/Double glazed windows Aluminium with friction stay hinge.

	
	
	Door shutters-Glazed doors with aluminium styles/flush shutters of I.S.I Mark.

	
	
	Toilet doors:-Pre laminated flush shutters of I.S.I. marked.
Cupboards :- ISI marked 19 mm thick Board,
Door Shutters for security room :- 35 mm thick factory manufactured solid wood
With  pressed steel frames (chowkhat)


	3.
	Finishing 
	Finishing inside:-oil bound distemper of approved shade.

	
	
	Finishing outside :– Red Sand Stone Cladding as per Architectural drawings.

	4.
	Electrical
	Modular switches shall be used, provision for Campus lighting, Internal lighting and Façade lighting shall be made confirming to ISI codes.

	5.
	Railing
	Stair case railing :– Stainless steel.

	6.
	Roads and parking in the basement and surface parking
	Heavy duty pavers/concrete.

	7.
	Water Supply and Sanitation
	Ist class ISI mark

	8.
	Air Conditioning
	Centrally air-conditioned as per BIS

	9.
	False ceiling- Acoustic treatment
	Multipurpose hall/Conference room:-With Gypsum Board

	10. 
	Lifts

	i)  544 KG with 1100 M W x 1300 MM D Car Size – 1 No.
ii) 884 KG with 1100 M W x 2000 MM D Car size :– 1 No.

	11.
	Fire safety
	Provision shall be made as per the requirement of Fire Safety Deptt.

	12.
	Footpaths paving
	Heavy Duty Paver Blocks/Concrete.

	13.
	Power Back up(D.G.Sets)
	2 No. D.G.Set of 380 KVA each

	14.
	Electric Connection for Bulk Supply
	As per Punjab State Power Corporation Ltd. Norms and conditions.(750 KVA)

	15.
	Rain Water Harvesting System
	As per guidelines of Central Ground Water Board,Chandigarh

	16.
	Main Gate
	Motorised Sliding Gate (M.S.)  adjoining security guard room

	17
	Boundary Wall
	Brick masonary with steel grill


TECHNICAL SPECIFICATIONS
Chapter- A
1. EXCAVATION OF FOUNDATION
1.1.1

All excavations (in foundation) shall be done as per the profile indicated by the Engineer-in charge.
1.1.2 
Excavations shall be carried out to the required line and levels, widths and depths so that the dimensions of the permanent works shall not be less than what is indicated.
1.1.3 
The whole of the excavated materials shall be brought to surface and disposed of as directed.
1.1.4 
Selected and approved excavated stuff required for filling etc. shall be kept separately for reuse as directed.
1.1.5 
The phasing and method of excavations for all foundations and Earth works shall be to the approval of Engineer in charge.
1.1.6 
No permanent construction shall be started over the excavated surface until and unless approved by the Engineer in charge.
1.1.7 
Excavations taken wider or deeper than that required to contain the permanent work shall be filled in at the contractor's expenses. However exceptions may be specially permitted in certain situations as in the case of sand beds etc.
1.1.8 
Excavations taken wider than required shall be filled back with selected material thoroughly compacted on layers of 150mm thickness.
1.2. Site clearance:-
Before the earth work is started, the area coming undercutting and refilling shall be cleared of shrubs, vegetation grass, brushwood trees and saplings of girth upto 30cm measured at a heightof1 m above ground level and such other things, and rubbish removal upto a distanceof50m outside the periphery of the area under clearance. The rate of such site clearance is deemed to be included in the rate of Earth work.
1.3. 
Earth work in excavation in Trenches for foundation.
1.3.1 
All excavation shall generally be described as 'Excavate' and 'get out'. Getting out shall include throwing of the excavated earth not less than one metre or less than half the depth of excavated trench clear of the edge of excavation the subsequent disposal of excavated materials shall either be stated as a separate item or included with the item of excavation stating the lead. Foundation Trenches shall be dug to the Exactdimensions as shown in the drawings or as directed by the Engineer-in-charge.
1.3.2 
The bed of the trenches shall be made level and finished by watering and ramming soft or otherwise defective spots shall be dug out and filled with concrete of same mix as the foundation concrete or as may be directed by the Engineer-in-charge. The cost of such digging out of soft spots and filling with concrete shall be paid extra. If the excavation is done to a depth greater than that shown in the drawings or as requested by the Engineer-in-charge to the excess depth shall be made good, at the cost of contractor, with concrete of the same proportion as specified for foundation concrete. The trenches shall be inspected and passed by the Engineer in charge, before the foundation concrete is laid or any other permanent work erected.
1. Protection:- Fencing and/or other suitable measures for protection against risk of      accident due to open execution shall be provided, at contractor’s cost.
1.4 Excavation in disintegrated rock or soft rock in trenches for foundations.
1.4.1 Excavation in disintegrated or soft rock shall be carried out by crow bars, pickaxes or pneumatic drills or another suitable means, Blasting operations are not generally successful in this case. If the contractor desires to resort to, blasting he can do so, with the permission of Engineer in charge , but nothing extra shall be paid to his. 
1.5 Excavation in hard rock in trenches for foundation.
1.5.1 Excavation in hard rock shall be done by chiseling only, where blasting operations are prohibited or are not practicable. In trenches and drains, where blasting is not otherwise prohibited the excavation in hard rock shall be carried out by blasting in the first instance and finally by chiseling so as to obtain the correct section of trench as per drawings.
1.6
Filling excavated earth in foundation trenches and plinth or under floors.
1.6.1 Earth used for filling shall be free from salts, organic or other foreign matter.   

1.6.2 All clods of earth shall be broken or removed. 
1.6.3   Filling sides of trenches.
As soon as the work in foundation has been completed and measured, the sides of foundation shall be cleared of all debris, brick bats, mortar droppings etc. and filled with earth in layers not exceeding 20cm. Each layer shall be adequately watered, rammed and consolidated before the succeeding one is laid. Earth shall be rammed with Iron rammers where feasible and with the butt ends crowbars where rammer can not be used. 
1.6.4
Plinth Filling: Filling under floors.
The plinth shall be similarly filled with earth layers not exceeding 20cm adequately watered and consolidated by ramming with iron or wooden rammers. When filling reaches the finished level, the surface shall be flooded with water for atleast 24 (IST) Hours, allowed to dry and then rammed and consolidated in order to avoid any settlement at later stage. The finished level of filling shall be kept to slope intended to be given to the floor- Sand shall be clean and free from organic and other foreign matter. 
     Sand filling shall be done in manner similar to earth filling in plinth. The consolidated surface shall be dressed to required level and slope. Concreting of floor shall not be started till the engineer in charge has inspected and approved the filling. 
MEASUREMENT       Dimension shall be measured corrected upto 0.02metres. areas shall be worked out correct to 0.01Sq.  metres. Volume shall be worked out correct upto 0.02cubic metre.

2.       CEMENT CONCRETE AND R.C.C WORK:
2.1.0 
MATERIALS 
2.1.1 
CEMENT
Ordinary Portland Cement or Portland-Pozzolana Cement of any of the following type, shall be used for entire  work under this tender in all respect.
43  Grade Confirming to IS : 8112 or its latest version 
Portland-Pozzolana Cement Confirming to IS 1489 or its latest version
The contractor shall have to make his own arrangement to procure the cement bearing I.S. I. Mark directly from the approved manufacturer.
For verification such purchase, the contractor shall have to produce the bill of  manufacturer along with testing details, to the Engineer in charge. The cement brought at the site by the contractor shall be tested by the Department as per I.S.8112-1989 After conducting necessary qualitative tests as per I.S.8112-1989 department will issue acceptance certificate. The cement not satisfying the criteria as per I.S.8112-1989 , shall be rejected and contractor shall have to remove it from the site immediately. The contractor shall arrange to cart, load and unload the same to the site of work at his cost.
Sufficient quantities of cement shall be kept at site to ensure continuity of the work. The Contractor shall provide and maintain efficient and water proof storage shed with double lock arrangement for cement at the site of work. It shall be stacked on the platform 12 inch. (30 Cms.).above the floor level and cement shall be covered with tarpaulin or any impervious materials in order to protect the cement bags from moisture. The cement bags shall be neatly stacked in an orderly manner, so as to admit of easy access and counts. Cement which has been damaged by moisture or any other way, shall be removed at once from the site, cement shall be used in the order in which consignments are received and shall not be stored for undue long period. Deteriorated cement shall not be allowed for use.
2.1.1.1
TESTING OF CEMENT
Cement brought to site by the Contractor shall be tested for following parameters as per procedure prescribed in 1.S. 4031–1988-1996 cement tested shall conform requirements as per 1.S..8112-1989  as described below. The testing shall be done for each consignment received on site.
The frequency of the test shall be as under.
	Consignment of
	No. of test specimen

	50 Mt.
	1

	100 Mt.
	2

	200 Mt.
	3

	300 Mt.
	4

	500 Mt.
	5

	800 Mt.
	6

	1300 Mt.
	7

	For each larger consignment
	8


Each consignment shall be stacked separately. The cement stacker after testing not found as per standard laid down, shall be rejected and such stack of cement shall be removed immediately from the site of work. No extra cost either for testing or for rejected materials shall be paid to the contractor. No cement shall be used for the work without being tested and such work shall not be paid by the Engineer in charge and shall be removed at Contractor's own cost. 
2.1.1.2
SETTING TIME
Setting time of the cement, when tested by the Vicat apparatus method described in I.S. 4031 - 1988, shall confirm to the following requirements.
	
	
	 Ordinary Portland Cement

	a)
	Initial Setting time in minutes not less than
	30

	b)
	Final setting time in minutes not more than
	600


2.1.1.3
COMPRESSIVE STRENGTH
The average compressive strength of at least three mortar cubes (area of face 50 sq.cm.) composed of one part of cement, three part of standard sand (conforming to I.S. 650 - 1991) by mass and P/4 + 3.0 percent (of combined mass of cement plus sand) water and prepared cubes and tested in the manner described in I.S. 4031 - 1988, shall be as follows.
	Ordinary
	.
	
	43 Grade
	

	la)
	72 + 1 h, not less than
	
	23 MPa
	

	Ib)
	160 + 2h, not less than
	
	33 MPa
	

	lc)
	672 + 4h, not less than
	
	43 MPa
	


Where 'P' is the percentage of water required
FINENESS
When tested for fineness by Blaine's air permeability method as described in I.S. 4031 (part 2) 1999, the specific surface of cement shall not be less than 225 M2 I Kg.
SOUNDNESS
When tested by Le-Chatelier method and autoclave test described in I.S. 4031 (Part 3) 1988, un-aerated cement shall not have an expansion of more than 10mm and 0.8 percent respectively. In the event of cement failing to comply with anyone or both the requirements specified above further tests in respect of each failure shall be made as described in I.S. 4031 (Part 2) 1999, from another portion of the same sample after aeration The aeration shall be done by spreading out the sample to depth 75mm at a relative humidity of 50 to 80 percent for a total period of 7 days the expansion of cement so aerated shall not be more than 5mm when tested by Le Chatelier's method. 
2.1.1.4
CHEMICAL TEST
The chemical tests as to be suggested in by Engineer in charge shall be carried out as per I.S. and it should conform to the provision made in I.S. 4032 - 1995.
2.1.1.5
COST OF TESTING THE CEMENT TO BE SUPPLIED BY THE CONTRACTOR
The contractor shall supply, free of charge. Cement required for testing unless otherwise specified. The cost of the test shall entirely  be borne by the contractor, which shall include, preparation of blocks I cubes their transportation, testing charges etc. If the results shown that the cement does not as per the requirements of standard (as per I.S. code) or described above, then such cement will not be allowed to use in the work. After a representative sample has been drawn, test on that sample shall be carried out as expeditiously as possible.
2.1.1.6
REJECTIONS
(A) 
Cement may be rejected if it does not comply with any of the requirements described above, as per I.S..8112 
(B) 
Cement remainig in bags in local storage, in the hands of the contractor for more than 2 months after completion of tests shall be retested before use and  may be rejected if it fails to conform to any of the requirements of this specification.
2.2
COARSE AGGREGATE
Coarse aggregate shall be of uncoated, hard strong, dense and durable place of crushed block trap stone only.
It shall be free from disintegrated stones soft flaky and elongated, particles, silt, alkalis, vegetable and other deleterious materials in such quantities as to reduce the strength and durability of concrete or to attack the steel reinforcement. It shall generally comply with the I.S. 383-1970. Some of the important requirements of coarse aggregates as specified as in I.S. 383-1970 are summarized below.
Size and Grading

(i) Stone aggregate and gravel: It shall be either graded or single sized as specified. Nominal size

and grading shall be as under:-

(a) Nominal sizes of graded stone aggregate or gravel shall be 40, 20, 16, or 12.5 mm as

specified. For any one of the nominal sizes, the proportion of other sizes.

Graded Stone Aggregate or Gravel

	IS Sieve 

Designation
	Percentage passing (by weight) for nominal size of

	
	40 mm
	20 mm
	16 mm
	12.5 mm

	80 mm
	100
	-
	-
	-

	63 mm
	-
	-
	-
	-

	40 mm
	95-100
	100
	-
	-

	20 mm
	30-70
	95-100
	100
	100

	16 mm
	-
	-
	90-100
	-

	12.5 mm
	-
	-
	-
	90-100

	10 mm
	10-35
	25-55
	30-70
	40-85

	4.75mm
	0-5
	0-10
	0-10
	0-10


The amount of deleterious materials in coarse aggregate shall not exceed the percentage limit given below, when tested by methods described in I.S. 2386-1963 and sum of the percentage of all deleterious materials (except mica) shall not exceed the limit of 5%.
2.2.1.1
LIMITS OF DELETERIOUS MATERIALS
	Sr.
No.
	Deleterious
Substances
	Method of test
.
	Coarse aggregate
percentage by weight
mix crushed

	1
	2
	3
	4

	1.
	Coal & Lignite
	I.S. 2386 (Part - 11 / 1963) or its latest version
	1.00

	2.
	Clay Lumps
	I.S. 2386 (Part - 11 / 1963) or its latest version
	1.00

	
	
	I.S. 2386 (Part - 1/ 1963) . or its latest version
	3.00

	3.
	Materials finer than 75 MIS Sieve
	
	

	4.
	Soft fragments
	I.S. 2386 (Part - 11 / 1963) or its latest version
	--

	5.
	Shale
	I.S.2386 (Part - 11/ 1963) or its latest version
	--

	6.
	Total of percentage
of all deleterious
materials (except
mica) inc. Sr. No. 1 to 5 for Col. 5.
	--
	--


Wwhen required by the Engineer in charge, coarse aggregate shall also be subjected to some of the following tests as he may consider necessary in accordance with the procedure specified in I.S. 383 – 1970, 2386- 1963 IV) or its latest version.
	(A)
	Flakiness & elongation indices
	30% Maximum

	(B)
	Abrasion Value
	40% Maximum

	(C)
	Soundness
	12% (loss with 18% (loss with Na, SO.) MgSo4)

	(D)
	Alkali aggregate Reactivity Test.
	As per SCIRC curve IS 2386 - 1963 part- VII its latest version.

	(E)
	Crushing value shall not exceed
	30% for wearing surface & 45% for aggregates used in concrete(as per IS 383-1970 or its latest version.


      

The grading of coarse aggregate shall be in the normal sizes in the Table-II of I.S. 383-1970 referred below. Percentage passing for graded aggregate of nominal sizes in Table-11 of I.S. 383-1970 is referred below:
However, the exact grading required to produce a dense concrete of specified strength and desired workability, shall be decided by the Engineer in charge, as indicated by the Project laboratory studies
2.3 SAND:
The sand to be used after screening will be the natural sand. The maximum size shall be limited to 4.75 mm.
Detailed gradation charts for sand at different locations in river bed can be seen in the office of the  engineer-in-charge of the project. It may be pointed out that all the sand will not be available in natural conditions may require screening and/ or binding without any extra claim to meet the specifications. The contractor may however consider the alternative of bring sand from outside source which may meet with the specification without any extra cost to department.
2.3.1
Quality:
The sand shall consist of hard, dense, durable, uncoated by siliceous gritty material, iron, rock, fragments etc. it shall be free from injurious
amounts of dust, lumps, soft and flaky particles, shale, organic matter, loam, mica and other deleterious substances. The maximum percentage of each of the deleterious substances in sand as delivered to the mixes shall not exceed the following values as per 1.8. Code 383-1970.
2.3.2
Material passing:

Sieve 8.5.5.or (1.5. No. 8)
5% by weight

Clay Lumps
1% by weight

Clinders and clinbers
0.5% by weight

Mica
2% by weight
Total of deleterious substances such as alkali, mica, coat, organic particles, soft and flaky particles loam 'etc. shall not exceed 5% by weight. The silt content should not exceed 3%.
The sum of the percentage of all deleterious materials listed above in Para 1.3 however shall not exceed 5 percent by weight. The sand shall be free from injurious amounts of organic impurities and sand producing a colour darker than the standard calorimetric test for organic impurities shall be rejected.
Filed colour test shall be conducted on the sand samples to determine the presence of any harmful organic impurities. Sand shall be put in a jar containing 3% solution of caustic soda (Sodium Hydroxide) and shaken vigorously and allowed to settle. A colour-less liquid indicates no organic impurities. A straw colour liquid indicates presence of sum impurities but not harmful. A dark colour liquid indicates presents of harmful organic impurities and sand shall need to be washed and retested before use.
2.3.3
GRADING:
The sand shall be well graded and grading shall be as under:
Grading of Sand (as per 1.S. 2116-1980)
	IS Slieve Size
	Percentage of Passing by weight

	4.75 mm
	100

	2.36 mm
	90-100

	1.18 mm
	70-100

	600 micron
	40-100

	300 micron
	5-70

	150 micron
	0-15


2.3.4.
FINENESS MODULUS:
The sand shall have a fineness modulus ranging between 2.3 to 3.1 subject to the same being well graded. The modulus shall be computed by adding cumulative percentage of sand retained on the standard screens from sieve 4.75 mm. 2.40 mm, 1.18 mm, 600, 300, 150 micron of the specifications and dividing the sum by 100. Any deviations from specified range, fineness modulus will not be permitted without the written permission of the Engineer.
2.4. 
CONCRETE
2.4.1     Concrete shall be of required grade as shown in detailed specification and item description with cement level finalized as per mix design for the concrete work of above 100 Cubic Meter, the cement level shall be as under Talble-5 of 1.S. 456.2000.
	Cement Concrete
Minimum
Cement
level
in
	Minimum Cement level in Kg./m3 

	Plain Cement Concrete M-15 Wlc - 
0.60 (Moderate Exposure)
	325

	R.C.C. M-20 Wlc-0.55 Mild. (Moderate Exposure)
	375

	R.C.C. M-25 Wlc-0.55 Mild. (Moderate Exposure)
	425

	R.C.C. M-30 Wlc-0.45 Mild. (Moderate Exposure)
	450


However, in such case ,the ratio of aggregates and sand to be used will be decided by the Engineer in charge. For the works where the quantity of concrete is more than 100 Cubic meter, a cement level shall be as suggested in  design mix. If concrete is less than 100 cum no mix design is required.
The cement level shown above is tentative. Actual cement level required shall be determined by mix design and laboratory test.
Due to change in cement level in design mix, if it becomes obligatory to use less or more cement per cubic meter of concrete, the contractor shall execute the same without claiming any extra cost for handling of extra cement. In case of actual use being less than the cement level specified above, the Govt. shall deduct the cost of cement from the bill at rate Rs. 6000 per M.T. (Rs. 6.00/ Kg.) If mix design cement level is higher than minimum specified level, the contractor shall have to use cement as per mix design and no extra payment for such higher level consumption shall be paid.
2.4.2 
Sampling procedure
A random sampling procedure shall be adopted to ensure that each concrete batch shall have a reasonable chance of being tested that is, the sampling should be spread over the entire period of concreting and cover all mixing units.
2.4.3
 Frequency.
	 Quantity of concrete in the work, ‘M'
	Number of Samples

	 1-5
	1

	 6-15
	2

	 16-30
	3

	 31 - 50
	4

	 51 and above

	4 plus one additional sample for
each additional 50 M' or part thereof


Note:At least one sample shall be taken from each shift. Where concrete is produced at continuous production unit, such as ready - mixed concrete plant, frequency of sampling may be agreed upon mutually by suppliers and purchasers.
2.4.4 Test Specimen.
Three test specimens shall be made for each sample for testing at 28 days. Additional samples may be required for various purposes such as to determine the strength of concrete at 7 days or at the time of striking the formwork, or to determine the duration of curing, or to check the testing error. Additional samples may also be required for testing samples cured by accelerated methods as described in IS 9103. The specimen shall be tested as described in IS 516.
2.4.5 Design Mix Concrete:
Standard deviation and acceptance criteria as per Clause 161 Table 11 of IS 456-2000.
(a)
Design mix concrete. The target main strength of concrete mix shall be

equal to 1.65 times the standard deviation plus the characteristic strength.
Target strength = characteristic strength + 1.65 (standard deviation)
(A) 
The concrete shall be decided to comply with the strength requirement when both the following conditions are met.
(a) 
The Mean strength determined from any group of four consecutive test results complies with the appropriate limits in Col.2 of Table-11.
(b)
Any individual test result complies with the appropriate limits in Col.3 Table-11.
(8) 
The Qty. of concrete represented by group of frier consecutive test results shall includes the batches from which the 1 st and last samples were taken together with all intervening batches.
(C)
Concrete of each grade shall be assessed separately.
(D) 
Concrete is liable to be rejected if it is porous or honeycombed, its placing has been interrupted without providing a proper construction joints, the reinforcement has been displaced beyond the tolerances specified. However hardened concrete may be accepted after carrying out suitable remedial measures to the satisfaction of Engineer-in-charge.
2.4.6

Standard deviation
Till such time test strength of 30 samples are not available, standard deviation 
(as per following table) be assumed.
	
	Assumed standard

	 Grade of concrete
	deviation (N/mm)

	 M-15
	3.50

	 M-20
	4.00

	M-25
	4.00

	M-30
	5.00


	IS Sieve 

Designation 
	                     Percentage passing for graded aggregate of nominal size of

	
	63mm
	40mm
	20mm
	16mm
	12.5 mm
	10mm

	 80mm
	100
	-
	-
	-
	-
	-

	 63 mm
	 85-100
	100
	-
	-
	-
	-

	 40 mm
	 0-30
	85-100
	100
	-
	-
	-

	 20mm
	0-5
	0-20
	85-100
	100
	-
	-

	16mm
	-
	-
	-
	85-100
	    100
	-

	12.5 mm
	-
	-
	-
	 -
	85-100
	100

	10mm
	0-5
	0-5
	0-20
	0-30
	0-45
	85-100

	4.75 mm
	-
	-
	0-5
	0-5
	0-10
	0-20

	 2.36 mm
	-
	-
	-
	        -
	-
	0-5


Table No.-1 Single Sized (Ungraded) Stone Aggregate or Gravel  
Table No.-2
CEMENT CONCRETE
	 Sr.
 No.
	Particulars of Tests
	Frequency

	Acceptance Criteria

	 1
	2
	3
	4

	 1.

	Workability IS 1999,
1959 or its latest version.
	Daily for each shift at plant site.
	As per I.S. 456-2000.

	 2.

	Compression strength IS: 1959 & IS 456-
2000 or its latest version.
	As per IS 456-2000 (15-2-2)or its latest version.
	As per IS 456-2000 (Table-11) or its'
latest version.



2.5
STEEL
TMT steel bars (Fe500 grade) for reinforcement for R.C.C. work shall conform to I.S. 1786-1985 or its latest version and shall be of tested quality from approved manufacturers such as SAIL/TISCO/RINL. All the reinforcement shall be clean and free from dirt, oil paint, grease, sill scale or lodge or thick. At the time of placing reinforcement steel be stored such as to avoid distortion and sages of long length and shall be protected as far as possible from surface deterioration. All bars of the same designation shall be stacked separately as far as possible and distinctly marked. For the purpose of payments the bars shall be measured correct up to 10mm length and weight payable worked out at the rates specified below.
01

06 mm
           0.22 Kg./ Rmt.

02

08 mm             0.39 Kg./ Rmt.

03

10 mm
          0.62 Kg./Rmt.

04
12 mm
           0.89 K9./ Rmt.

05
16 mm
           1.58 Kg./Rmt.

06
20 mm
          2.47 Kg. / Rmt.

07
22 mm
          2.98 Kg. / Rmt.

08
25 mm
          3.86 Kg. / Rmt.

09
28 mm
          4.83 Kg. / Rmt.

10
32 mm          
6.31 Kg.'/Rmt.

11
36 mm         7.99 Kg. / Rmt.

12
40 mm
          9.86 Kg./ Rmt.

13
45 mm
        12.49 Kg./ Rmt.

14
50 mm
        15.41 Kg. / Rmt.
2.6 REINFORCEMENTS

2.6.1 General Requirements

Steel  reinforcement shall be clear and free from loose mill scales, dust,

loose rust, coats of paints, oil or other coating which may destroy or reduce bond. It shall be stored in

such a way as to avoid distortion and to prevent deterioration and corrosion. Prior to assembly of

reinforcement on no account any oily substance shall be used for removing the rust.

2.6.1.1 Assembly of Reinforcement : Bars shall be bent correctly and accurately to the size and shape

as shown in the detailed drawing or as directed by Engineer-in-Charge. Preferably bars of full length

shall be used. Necessary cutting and straightening is also included. Overlapping of bars, where

necessary shall be done as directed by the Engineer-in-Charge. The overlapping bars shall not touch

each other and these shall be kept apart with concrete between them by 25mm or 11/4 times the

maximum size of the coarse aggregate whichever is greater. But where this is not possible, the

overlapping bars shall be bound together at intervals not exceeding twice the dia. of such bars with two

strands annealed steel wire of 0.90 mm to 1.6 mm twisted tight. The overlaps/ splices shall be staggered

as per directions of the Engineer-in-Charge. But in no case the overlapping shall be provided in more

than 50% of cross sectional area at one section.

2.6.1.2 Bonds and Hooks Forming End Anchorages: Reinforcement shall be bent and fixed in

accordance with procedure specified in IS 2502, code of practice of bending and fixing of bars for

concrete reinforcement. The details of bends and hooks are shown below for guidance.

(a) U-Type Hook

In case of mild steel plain bars standard U type hook shall be provided by bending ends of rod

into semicircular hooks having clear diameter equal to four times the diameter of the bar.

Note: In case of work in seismic zone, the size of hooks at the end of the rod shall be eight

times the diameter of bar or as given in the structural drawings.

(b) Bends

Bend forming anchorage to a M.S. plain bar shall be bent with and internal radius equal to two

times the diameter of the bar with a minimum length beyond the bend equal to four times the

diameter of the bar.

2.6.1.3 Anchoring Bars in Tension : Deformed bars may be used without end anchorages provided,

development length equipment is satisfied. Hooks should normally be provided for plain bars in tension.

Development length of bars will be determined as per IS: 456-2000

2.6.1.4 Anchoring Bars in Compression : The anchorage length of straight bar in compression shall

be equal to the ‘Development length’ of bars in compression as specified in IS: 456. The projected

length of hooks, bend and straight lengths beyond bend, if provided for a bar in compression, shall be

considered for development length.

2.6.1.5 Binders, stirrups, links etc. : In case of binders, stirrups, links etc. the straight portion beyond

the curve at the end shall be not less than eight times of nominal size of bar.

2.6.2 Welding of Bars

Wherever facility for electric arc welding or gas pressure welding is available, welding of bars shall

be done in lieu of overlap. The location and type of welding shall be got approved by the Engineer-in-

Charge. Welding shall be as per IS 2751 and 9417.

2.6.3 Placing in Position

2.6.3.1 Fabricated reinforcement bars shall be placed in position as shown in the drawings or as directed

by the Engineer-in-charge. The bars crossing one another shall be tied together at every intersection

with two strands of annealed steel wire 0.9 to 1.6 mm thickness twisted tight to make the skeleton of the

steel work rigid so that the reinforcement does not get displaced during deposition of concrete.

Tack welding in crossing bars shall also be permitted in lieu of binding with steel wire if approved by

Engineer-in-Charge.

2.6.3.2 The bars shall be kept in correct position by the following methods:

(a) In case of beam and slab construction pre-cast cover blocks in cement mortar 1:2 (1 cement : 2

coarse sand) about 4x4 cm section and of thickness equal to the specified cover shall be placed

between the bars and shuttering, so as to secure and maintain the requisite cover of concrete

over reinforcements.

(b) In case of cantilevered and doubly reinforced beams of slabs, the vertical distance between the

horizontal bars shall be maintained by introducing chairs, spacers or support bars of steel at 1.0

metre or at shorter spacing to avoid sagging.

(c) In case of columns and walls, the vertical bars shall be kept in position by means of timber

templates with slots accurately cut in them: or with block of cement mortar 1:2 (1 cement: 2

coarse sand) of required size suitable tied to the reinforcement to ensure that they are in correct

position during concreting.

(d) In case of other R.C.C. structure such as arches, domes, shells, storage tanks etc. a combination

of cover blocks, spacers and templates shall be used as directed by Engineer-in-Charge.

2.6.3.3 Tolerance on Placing of Reinforcement : Unless otherwise specified by the Engineer-in- Charge, reinforcement shall be placed within the following tolerances:

Tolerance in spacing

(a) For effective depth, 200 mm or less +-10 mm

(b) For effective depth, more than 200 mm +- 15 mm

2.6.3.4 Bending at Construction Joints : Where reinforcement bars are bent aside at construction

joints and afterwards bent back into their original position, care should be taken to ensure that at no time

the radius of the bend is less than 4 bar diameters for plain mild steel or 6 bar diameters for deformed

bars. Care shall also be taken when bending back bars to ensure that the concrete around the bar is not

damaged.

2.6.3.5 Cover : The minimum nominal cover to meet durability requirements shall be as under:-

Exposure Nominal Concrete cover in mm not less than

Mild 20

Moderate 30

Severe 45

Very severe 50

Extreme 75

Notes : 1. For main reinforcement upto 12 mm diameter bar for mild exposure the nominal cover

may be reduced by 5 mm.

2. Unless specified otherwise, actual concrete cover should not deviate from the required

nominal cover by + 10 mm.

3. For exposure condition ‘severe’ and ‘very severe’ reduction of 5 mm may be made, where

concrete grade is M35 and above.

4. Nominal cover to meet specified period of fire resistance shall not be less than as given

in Table 16A of IS 456.

2.6.4 Measurement

Reinforcement including authorized spacer bars and lappages shall be measured in length of

different diametre, as actually (not more than as specified in the drgs.) used in the work nearest to a

centimetre and their weight calculated on the basis of standard weight . In case

actual unit weight of the bars is less than standard unit weight, but within variation, in such cases weight  of reinforcement shall be calculated on the basis of actual unit weight. Wastage and unauthorized

overlaps shall not be paid for. Annealed steel wire required for binding or tack welding shall not be

measured, its cost being included in the rate of reinforcement.

Where tack welding is used in lieu of binding, such welds shall not be measured. Chairs separators

etc. shall be provided as directed by the Engineer-in-Charge and measured separately and paid for.

2.7 WATER
Water to be used for various items of work under this procurement shall be clean and free from injurious amounts of oils, acids, alkalis, salts, sugar, organic materials or others sub-stances that may be deleterious to concrete or steel. Potable water shall be used for various items of work under this tender.
As a guide the following concentrations represent the maximum permissible values.
	1.
	Organic
	I.S. 456-2000 or
its latest version.
	                200 mg.lLit Maximum

	2.
	Inorganic
	I.S. 456-2000 or
its latest version.
	3000 Mg. I Lit Maximum

	3.
	Sulphates (As S03)
	1.5. 456-2000 or
its latest version.
	              400 Mg.l Lit Maximum.

	4.
	Chlorides
	1.5. 456-2000 or
its latest version.
	             2000 mg.l lit for plain
             concrete and 500 mg.llit
             for R.C.C. work maximum.

	5.
	Suspended
	I.S. 456-2000 or
its latest version.
	             2000 Mg. I Lit Maximum


The pH value of      water    shall not be less than-6
2.8 DAMP PROOF COURSE

2.8.1 Cement Concrete Layer

This shall consist of cement concrete of specified proportions and thickness. The surface of brick or stone masonry work shall be levelled and prepared before laying the cement concrete. Edge of damp
proof course shall be straight, even and vertical. Side shuttering shall consist of steel forms and shall be  strong and properly fixed so that it does not get disturbed during compaction and the mortar does not
leak through. The concrete mix shall be of workable consistency and shall be tamped thoroughly to
make a dense mass. When the sides are removed, the surface should come out smooth without honeycoming.
Continuity shall be maintained while laying the cement concrete layer and laying shall be
terminated only at the predetermined location where damp proof course is to be discontinued. There
shall be no construction joints in the Damp Proof Course.
2.8.2 Curing
Damp proof course shall be cured for at least seven days, after which it shall be allowed to dry.
2.8.3 Application of Hot Bitumen
Where so directed, hot bitumen in specified quantity shall be applied over the dried up surface of
cement concrete, properly cleaned with brushes and finally with a piece of cloth soaked in kerosene oil.
Bitumen of penetration A 90 or equivalent where used shall be heated to a temperature of 160º ± 5ºC.
The hot bitumen shall be applied uniformly all over, so that no blank spaces are left anywhere. It will be paid for separately.
2.8.4 Water Proofing Materials
Where so specified, water proofing material of approved quality shall be added to the concrete
mixture in accordance with the manufacturer’s specification stating the quantity of water proofing
material in litres or kg per 50 kg or cement and will be paid for separately.
2.8.5 Measurements
The length and breadth shall be measured correct to a cm and its area shall be calculated in square
metres correct to two places of decimal. The depth shall not be less than the specified thickness at any
section.
3. BRICK WORK
3.1 Laying
3.1.1 
Brick used for masonry in cement mortar shall be thoroughly soaked in clean water for atleast an hour immediately before use. (The absence of bubbling when the soaked brick is immersed in water is the test for thorough soaking). The soaked bricks shall be kept on a platform free from dirt, mud or any foreign element. Bricks shall be laid in English bond with frogs upward normally. Half or cut bricks shall not be used except for closes which may be required to complete the bond. It shall be ensured that horizontal and vertical bonds are completely filled with mortars without any void in brick work.The bricks used will be without fly ash.
3.1.2 
Brick work shall be raised truly plum. All courses shall be laid truly horizontal. Vertical joints shall be truly vertical and those in alternate courses shall be in the same vertical line. The thickness of brick courses shall be uniform(slight difference in the dimension of bricks being adjusted in joint thickness). The levels of window sills, soffit levels of lintels and such other levels shall be kept as shown in the drawing or otherwise specified and courses shall be so adjusted as to get complete number of courses upto these levels. 
3.1.3 
In case of one brick thick or half brick thick wall at least one face should be kept smooth and plane even if the other side is slightly 
rough(due to variation in size of bricks). In case of walls of thickness greater than that of one brick both the sides shall be smooth and plane.
3.1.4 
All connected brick work shall be raised uniformly and no portion of brick work shall be left more than one metre below the rest of work. Where this is not possible the work shall be raked back according to the bond(and not left toothed) at an angle not steeper than 45. 
3.1.5     All iron fixtures, pipe outlets of water, hold fasts of doors and windows etc. which are required to be built in wall shall be embedded in cement mortar or in cement concrete as specified in their correct position as the brick work is raised.(Such cement concrete shall be paid for separately by nothing extra shall be paid for cement mortar used for embedding the fixtures. 
3.2.0 Joints
3.2.1 The face joints shall be raked to a minimum depth of 15mm by raking tool during the progress of the work, while the mortar is still green so as to provide proper key for the plaster or to facilitate pointing to be done at a later date. When plaster or pointing is not required to be done, the joints shall be struck flush and finished side by side with the laying of brick work.
3.2.2
The face of brick work shall be cleared on the same day it is laid and all mortar droppings removed.
3.3.0 
Protection and curing:
3.3.1 Green work shall be protected from rain by suitable covering. Masonry in cement mortar shall be kept constantly moist over all the faces for minimum period of 7 days. The top of the masonry work shall be left flooded at the close of the day.
3.4.0 Scaffolding
:-
3.4.1 For exposed brick work double scaffolding having two sets of vertical supports shall be provided. Only minimum no. of holes shall be formed by omitting a header brick shall be left in brick work for supporting horizontal scaffolding poles. No holes shall be permitted in pillars under one meter width or near the skew back of arches. The holes left in masonry shall be made good by fixing full bricks into the holes before plastering. The scaffolding shall be strong and shall maintained during construction.
3.5.0
 Measurement:
3.5.1    All brick work shall be measured net, in decimal system as fixed in its place subject to tolerance mentioned below. Any work done extra over the specified dimension shall be ignored. 
3.5.2      Dimension shall be measured corrected upto 0.02metres. areas shall be worked out correct to .01Sq.  metres. Volume shall be worked out correct upto .02cubic metre.
3.5.3 The thickness of brick walls upto and including 75cm thickness shall however be measured in multiples of half brick viz
(a) For brick work with modular brick it shall be multiples of 10cm.
(b) For brick work with conventional FPS bricks it shall be multiples of 11.2cm.
(c) For brick works with FPS large size bricks it shall be multiples of 12.5cm.
Beyond 75cm. Thickness actual thickness of wall shall be measured. 
3.5.4 For any reason the thickness of wall is required to be a specific thickness not being a simple multiple of half brick, the thickness of wall shall be taken as next higher multiple of half brick thickness, provided that the actual thickness exceeds such multiples of half brick by more than 2cm. In  the later case actual specified thickness shall be measured. 
3.5.5 Wall of half brick thickness or less shall be described as half brick wall stating its thickness and measured separately IN SQUARE METRES. The following shall be taken as half brick measurement.

22.86 cm.x11.11cm.x6.83cm.                      11.5cm.
3.5.6 Corbels stringcourses, projecting pilasters, aprons, sills, cornices, drip courses and other projections etc. shall be fully described starting dimensions of each and measured in running meters.
3.5.7 Reinforced brick work shall be kept separate from plain brick work reinforcement shall be measured separately unless specifically included in item of brick work as in the case of half brick masonry wall with reinforcement.
Brickwork in the following situation shall be measured separately.
a) between foundation level and plinth level.
b) Between floor to floor level.
Brickwork in parapet shall be included in the corresponding masonry item of the storey immediately below the floor above which the parapet is built. 
3.5.8 No deductions shall be made from the quantity of a brick work, not any extra payment made for embedding in masonry of making holes in respect of the following items. 
(i) Ends of joists, beams, rafters, purlins corbel steps etc whose cross sectional area does not exceed 5.00 sqm.
(ii) Opening not exceeding 1000sqcm.
(iii) Wall plates and bed plates, bearing of slabs chajjas and the likes, whose thickness does not exceed 10cm and bearing does not exceed to the full thickness of wall.
(iv) Drainage holes and recesses for cement concrete Blocks to embedded holdfasts for doors and windows. 
(v) Iron fixtures, pipe upto 300mm dia, hold fasts for doors and windows built into masonry.
3.5.9 Half Brick masonry: work shall be measured in square meters. 
Moulding  and cornices. The sectional periphery of mouldings and cornices shall be measured in centimeters along the curve(excluding the portion in contract with the wall). The length shall be measured in meters. The unit for payment shall be per cm of periphery by meter length of mouldings and cornices measured as above. 
3.5.10 Work in foundation and plinth.
For purpose of measurement of masonry work in foundation and plinths shall be determined as follows. 
(i) For Building- Masonry work below ground floor (floor-1) level or 1.20m above foundation level whichever is lower. 
(ii)  For abutments, piers and retaining walls of culverts, bridges walls of water reservoirs and basements entire masonry work shall be considered as work in foundation and plinth. 
3.5.11 Work in superstructure:
For Building-Masonry work above found floor level or above 1.20m level above foundation whichever is lower.
The Rate for Brick work- general shall include the following operations also.
(i) Fair face of brick work with bricks selected from the lot. 
(ii) Raking out joints, for plastering or pointing does as a separate item, or finishing joints flush as the work proceeds.
(iii) Preparing tops and sides of existing walls for raising and extending.
(iv) Rough cutting and waste for forming gables, cores, sker backs and all rough cuttings unless otherwise specified. 
At least one set of tools comprising of wooden straight edge, mason’s spirit level, square half meter rule, line and pins, string and plumb line shall be available for each group of three masons working on a job for regular checking as the work progress. 
Following Indian Standards shall be as follows.
1. Code of practice for brick work

IS 2212-1962
2. Methods of measurements of Civil
Engg. Works-Brick works.


IS1200 (Part-III)-1976  
3 Classification of Brunt clay
                 solid bricks.



            IS 3102-1971
3.6 
FINE AGGREGATE FOR BRICK WORK

All the fine aggregates shall conform to the relevant portion of the I.S. 383-1970. Only uncrushed fine aggregates (sand) shall be used for work under this tender.
Sand for use on work shall be natural river sand, it may be pointed out in particular that all the sand will not be available in natural conditions within in specified lead mentioned in the tender. Only may require screening and I.or bleeding to meet the specification (without extra claim). The sand shall. consist of hard dense, uncoated, siliceous grains or such fragments. It shall be free from injurious amounts of sets, lumps, soft or flaky particulars, shales, alkali, organic matter looms, mica and other deleterious substance.
3.6.1 
IMPURITIES:-
The percentage of shale, coal clay lumps etc. shall not excess the following limits.
Sr. No.
DeleteriousSubstances
Fine aggregate un-coursed % by weightmax.

 1
Shale 


1 Percent by Wt.
I.S. 2386 (Part - 11 / 1963)or its latest version
 2.
Coal & Lignite

1 Percent by Wt.
I.S. 2386 (Part - 11 / 1963)orits latest version
 3.
Clay Lumps

1 Percent by Wt. .
I.S. 2386 (Part -11 / 1963) orits latest version
 4.
Soft fragments

1 Percent by Wt.
I.S. 2386 (Part - 11 / 1963) or its latest version
 5.
Materials finer than75 MIS sieve
3 Percent by Wt.
I.S. 2386 (Part - 11 / 1963) or its latest version
3.6.2 
Deleterious substance such as alkaline, mica coated grain and soft flaky particles shall not be used.
3.6.3 
The sum of the percentage of all the deleterious substance shall not exceed 5 percent by weight. The sand shall be free form organic impurities.
3.6.4
The grading of fine aggregates, when determined as described in I.S. 2386 (Part-11) 1963 shall be within limits given in table below.
3.7
FINENESS MODULUS
The sand shall have fineness modulus ranging from 2.6 to 3.2. The fineness modulus being computed by adding cumulative percentage of sand retained on the six standard sieve of size 4.75mm, 2.36mm, 1.18mm 600 micron, 300 micron and 150 micron and dividing the sum by 100.
4. WATER PROOFING OF TERRACE
Treating roof with China Mosaic G. flooring over 125-65 mm thick CC  laid to slope over 75mm thick PUF insulation over 4mm thick APP Membrane over layer of 15 mm thick cement plaster 1:4 Refer Drg No:11
4.1.0    CHINA MOSAIC WORK:
China Mosaic work shall be prepared from broken pieces of while glazed tiles or mixture of white and colour glazed tiles. No piece shall be more than 40 mm and smaller than 10 mm in any direction.
4.1.1 LAYING:
15 mm thick screed consisting of 1 part cement : 4 part sand shall be laid on top of roof slab. Before the screed is about to set, a floating coat, 3mm thick of cement mortar (1 cement : 4 fine sand) shall be laid on the screed. Whilst the floating coat is green, the broken pieces of glazed tiles, thoroughly soaked in water, shall be set flat, as closely as possible. The surface shall then be rolled lightly with a wooden roller to ensure proper setting of the pieces in the floating coat and also squeezing of the mortar into joints. The surface shall be cleaned with sawdust and kept wet for a minimum of 10 days and thoroughly cleaned on completion. Junctions with the wall shall be curved to 75 mm radium and top edge of curving carried at least 50 mm up the abutting wall. The top
edge shall be finished in neat horizontal line and tucked in a groove in the wall 65 mm deep. Bell mouth around rain water pipe inlets etc. wherever required for effective drainage, shall be formed in China Mosaic finish. The surface shall be even and uniform on completion.
4.2. MEASUREMENT:
Length and breadth of the China Mosaic work shall be measured correct to a cm. The area shall be worked out in sqm correct to two places of decimal. Deductions shall be made for opening of recesses, roof lights, shafts, chimney, stacks, etc. The rate shall include all materials, labour for all the operations described including making grooves in parapet wall and making good etc. and the waterproofing performance test.
4.3     APP Membrane
It is a polymeric water proofing membrane manufactured to high standards. It is five layered APP                   modified polymeric membrane with centre core as 20 micron

HMHDPE/100 micron HMHDPE High Molecular High Density Polythylene Film, is the heart of the

membrane and protects against water and moisture. The centre core is sandwiched on both sides by high quality polymeric mix with properties of high softening point, high heat resistance and cold

resistively to make it ideal for all water proofing treatment. The polymeric mix is protected on both sides with 20 micron HMHDPE film. The membrane is available in variable thickness and weights. Usual width is 1.0 m.

5.
PLASTERING AND POINTING
5.0 
Plastering with cement mortar.
5.1.0 
Sequence of operations.
5.1.1 
General:- For external plaster, the plastering operation shall be started from top floor and carried downwards. For internal plaster, the plastering operations may be started whenever the building frame and cladding work are ready and the temporary supports of the ceiling resting on wall or floor have been removed. 

The surfaces to be plastered shall first be prepared. The surfaces shall be thoroughly cleaned of all dirt, dust, mortar droppings and other foreign maters. 
5.2.0 
Application of plaster.
5.2.1 
One coat plaster work- The plaster about 15cm x15cm shall be first applied, horizontally and vertically not more than 2m intervals over the entire surface to serve as gauges. The surfaces of these gauged areas shall be truly in the plane of the finished plaster surface. The mortar then shall be laid on the wall between the gauges with trowel. The mortar shall be applied in a uniform surface slightly more than the specified thickness and then brought to the true surface by working a wooden straightedge reaching across the gauges with small upward and side ways movements at a time. Finally the surface shall be finshed off true with a trowel or wooden float according as a smooth or sandy granular texture is required. Excessive troweling or overworking the float shall be avoided. All comers, arrises, angles and junctions shall be truly vertical or horizontal as the case may be and shall be carefully finished, rounding or charmfering corners, arrises, junctions etc. shall be corned out with proper templates to the size required. 

In suspending the work at the end of the day, the plaster shall be left, out clean to line both horizontally and vertically. When recommencing the plastering, the edge of the old work shall be scraped clean and wetted before the plaster is applied to the adjacent areas to enable the two to join together. Plastering work shall be closed at the end of the day on the body of the wall and nearer than 15cm to any corners or arrises. It shall not be closed on the body of features such as plaster ,bands, cornices nor at the corners or arrises. Horizontal joints in plaster works shall not also occur on parapet tops and copings as these are invariably lead to leakages. No portion of the surface shall be left out initially to be patched up later on. 

Cement plaster shall be used within half an hour after addition of water. Any mortar or plaster which is partially set shall be rejected and removed forthwith from the site.   
5.2.2 Curing:

This shall be started 24 (IST) Hours after finishing the plaster. The plaster shall be kept damp continually for a period of 7 days.Soaking of walls shall be avoided and only as much water as can be readily boobed shall be used. Excessive evaporation on the sunny or wind ward sides of the buildings in hot air weather shall be prevented by hanging mattings or gunny bags on the outside of the plaster and keeping them wet. 
5.3 
Cement Mortar.
5.3.1 
Proportioning:- Cement mortar for plastering shall be prepared by mixing cement and fine agreegate  in specified proportion. It is convenient to take the amount of measurement for cement as a bag of cement weighing 50 Kgs. And this shall be taken as 0.035 cum. Sand in specified proportion shall be measured in boxes  of suitable sizes(40x35x25). It shall be measured on the basis of its dry volume. In case of damp sand its quantity shall be increased suitably to allow for bulkage. Following table gives the relation between the moisture content and percentage of bulking which may be used a guide. 
Moisture content


Bulking percent
     % by weight



       (Volume)
2 15
3 20
4 25
5 30
Dry and saturated sands almost have the same volume.
5.3..2
Mixing: The mixing of mortars shall be done in Mechanical mixer. The engineer in charge may however, release, the condition at his discretion taking into account the nature, magnitude and location of the work, Practicability of the use of these machines etc. or where items involving small quantities are to be done or if in his opinion, the use of these mixers is not otherwise feasible. In case, where mixers are not to be used, the contract  shall take prior permission of the Engineer in charge. 
5.3.3 (a) Mixing by mech. mixer:
Cement and fine agreegate  in the specified proportion shall be fed into the mixer and mixed thoroughly in the mixer. Water shall then be added gradually and wet mixing continued at least  minutes after the addition of water. Care shall be taken not to add more water than that which shall bring the mortar to consistency of a stiff paste. Only that quantity of mortar that can be used which in 30 minutes of its mixing shall be prepared at any time. When mixing is stopped, the stages of the machine shall be cleaned each time. 
5.3.4 (b) Hand Mixing: The requisite and measured quantity of fine agreegate  shall be levelled on clean water tight masonry platform and cement bags emptied on top. The cement and sand shall be thoroughly mixed dry to a homogeneous mixture of uniform colour by using turned over and over, backwards and forward several times. 
5.3.5   Retampering of mortar: In case of mortar using cement, the mortar that has stiffened because of evaporation of water from the mortar, may be retampered by adding water as frequently as needed to restore the requirement of consistency but this retampering shall be permitted only up to two (IST) Hours from the time of addition of cement. 
5.3.6 
Mortars not formed in accordance with the specification above or laying unused after the periods as mentioned above, or found partly set or dried or otherwise spoilt shall be rejected and removed from site of work at the contractor’s risk and cost. 
5.3.7 
For opening having door frames equal to or projecting beyond the thickness of the wall, full deductions for opening shall be made for each plastered face of wall.
In case of openings of area above 3sqm. Each, deductions shall be made for opening but jambs and still shall be measured.
Plastering on ceilings and walls shall be measured separately.
Ceiling plasters shall be measured under the following classifications.
a) These shall be measured between the walls or partitions and dimensions before plastering shall be taken.
b) Ceiling at a height greater than 5m shall be so described and shall be measured separately stating the height in stages of 1m or part thereof.
c) Ceiling with projected beams shall be measured over beams and plastered side of beam shall be measured and added to plastering on ceiling.
d) Soffits of stairs shall be measured as plastering on ceilings. 
e) Ribs and mouldings on ceilings shall be measured as for cornices, deductions being made from the plastering on ceiling in case of width/girth of the mouldings exceed 150mm.
5.4 
Measurement
5.4.1 
Preparation of background i.e. cleaning of masonry/concrete surface of all dust, loose mortar dropping, traces of algae, efflorescence and other foreign matters and roughening by wire brushing or hacking, as may be required unless otherwise stated is included in the items and shall not be measured and paid for  Raking out of joints and trimming off projections on brick/concrete surface before plastering where necessary shall not be measured and paid for separately.
5.4.2 
All plastering shall be measured in square metres unless otherwise specified. Length, breadth and height shall be measured correct to 0.01meters.
5.4.3 
Thickness of plaster shall be exclusive of thick ness of the key i.e. grooves or open joints in brickwork, stone work etc. or space between laths. Thickness of plaster shall measured the minimum thickness at any point on a surface. Dubbing out shall not be measured and paid for in the case of new work not for rough surfaces of old brick/ stone masonry where the face is in plumb as the rates for plastering includes for the necessary dubbing to such surfaces. 
The measurement of wall plastering shall be taken the walls or partitions(dimensions before plastering being taken) for length and from the top of floor of skirting to ceiling for height.
a) 300mm or below in width/girth in running meters.
b) Width/girth above 300mm in square meters. 
Plastering at a height grater than 10 meters above the ground/datum level shall be measured separately in stages of 5 meters height except interior plastering in case of building which shall be measured for each storey.

Soffits of stairs shall be measured as plastering on ceilings.
A co-efficient of 1.63 shall be adopted for the measurement one side plastering on honey comb write having 6cmx10cm opening.

Sides of plasters, projections etc. shall be added to plaster on walls.
Mouldings, architraves, ceiling ribs cornices and the like, on plasters and around openings etc shall be measured separately. Length shall be measured at the centre of girth. Girth shall be measured along curve of moulding.
5.4.4
Deductions:
For jambs, soffits, sills, for opening not exceeding 0.5 sqm. Each in area for ends of joints, beams, posts, girders, steps etc. not exceeding 0.5sqm. each in area and for opening exceeding 0.5sqm. and not exceeding 3 sqm. In each area, deductions shall be made in the following manner. 
a) No deduction shall be made for ends of joints, beams, posts etc. and opening not exceeding 0.5tsqm. each and no addition shall be made for reveals, jambs, soffits, sills etc. for these openings nor for finish to plaster around ends of joists, beams posts etc.
b) Deductions for opening exceeding 0./5sqm. But not exceeding 3 sqm. Each shall be made as follows and no addition shall be made for reveals, jambs, soffits, sills etc. of these openings. 
1. When both faces of wall area plastered with same plaster, deductions shall be made for one face only.
2. When two faces of wall are plastered with different types of plaster or if one face is plastered and other pointed, deductions shall be made from the plaster or pointing on the side of frame for door, window etc. on which width of reveals is less than that on other side but no deduction shall be made on the other side. Where widths of reveals on both faces of wall are equal, deduction of 50% of area of opening on each face shall be made from areas of plaster and/or pointing as the case may be. 
3. When only one face is plastered and other face is not, full deductions shall be made from plaster if the width of reveal on plastered side is less than the on unplastered. Side but if width of reveal on both sides are equal or width of reveal on unplastered side is more no deductions shall be made.
6.
FLOORING & DADO
6.1.0      Cement concrete Flooring
6.1.1 
Material: Cement  concrete of specified mix/portion shall be used and shall generally conform to the specification given under cement concrete work.
6.1.2: 
Workmanship: The flooring shall be laid on concrete  sub grade (leanconcrete) where so provided. The slopes of floors in places like verandah, kitchen,  baths water closets and courtly and shall be provided with adequate slopes for proper drainage of washings and rain water. Where sub grade is not provided earth below shall be properly sloped, gathered rammed and consolidated. Before laying the flooring iti shall be moistened.
If the sub-grade is lean concrete, the flooring shall be commenced within 48 (IST) hrs. of laying of  the sub-grade, falling which the surface of the sub-grade shall be roughened with steel wire brushes without disturbing the concrete, wetted and smeared with a coat of cement slurry @ 2.75Kg. of cement per square metre so as to give a good bond between sub-grade and flooring.

Plinth masonry offsets shall be depressed so as to allow the sub-grade concrete to rest on it.

If the cement concrete flooring is to be laid directly on the RCC slab the surface of RCC slab shall be roughened with brushes, when concrete is green,This shall be done carefully without disturbing the concrete. 

A large unbroken areas of cement concrete are liable to crack, it is advisable to divide the Floor either into strips or into square or rectangles called panels.
6.1.3. 
Panels:  Flooring of specified thickness  shall be laid in accordance with approved pattern or as directed by the Engineer-in-Charge. The border shall have a mited  joints at corners of the room and intermediate joints shall be in straight line with the panel joints. The Panels shall be uniform in size length of panel shall not exceed ½ times its breadth. Alternate panels shall be laid on different lanes.
6.1.4 
Finishing : Finishing operations shall start shortly after cessation of beating the laid concrete and shall be spread over a period of one to six Hours depending upon the temperature and atmospheric condition. The surface shall be left for sometime till moisture disappears from it. Use of dry cement or concrete and sand mixtures sprinkled on the surface to stiffen the concrete or absorb excessive moisture shall not be permitted.
Fresh quantity of cement of 2.75Kg. per Sqm. of flooring shall be mixed with water to form a thick slurry and spread over the surface while the concrete is still green. The cement slurry then the properly pressed twice by means of Iron Floats, once when the slurry is applied and second time when cement starts setting and finished floated smooth. Floor finish over ramps, stairs and other similar situations specially they are liable to get wet shall be finished in chequed pattern to make them non slip. 
The junctions of floors with wall plaster,  skirting shall be rounded no where so required to 25mm radius.
6.1.5 
Curing: After 24 (IST) Hours of laying of concrete, the surface shall be cured by flooring water upto 25mm depth by cooling there with wet absorbent. The curing shall be done for 7 days, unless other wise specified.
6.1.6 
Precautions: Flooring of Lavatories and bath rooms shall be laid after of water closet and squatting pairs and floor traps which shall be plugged, while laying the floors and opened after the floors are complete. Any damage done to water supply and sanitary fittings during execution of work shall be made good.
No concrete shall be laid within half an hour of the closing time of the day, unless permitted by the Engineer-in-Charge. 
6.1.7 
Measurement: Flooring shall be measured as laid in square metre correct to two places of decimal. For length and breath dimension correct to a cm before laying skirting dado or wall plaster shall be taken. No deductions shall be made or Extra paid for any opening upto 0.1Sqm. in area in the floor. Nothing extra shall be paid for laying the floors at different levels in the same room.  
The thickness of flooring shall be specified in the description of the item and shall be measured correct to 1mm. Flooring laid in borders, margins and treads of steps shall be measured under flooring in respective of width. 
6.1.8 
Rate: Rate shall include the cost of all materials and labour involved in all operations described above. Applications of cement slurry on RCC slab or on sub-grade shall be paid for separately unless otherwise specified
6.2.0     Stone flooring (Kota Stone size-550mmx550mm,Baroda Green Marble and Granite)
6.2.1    Dressing of Stones : Every stone shall be cut to the required size and fine chisel dressed to give a smooth and even surface on all sides to the full depth. A straight edge laid along the side, of the stone shall be fully in contact with it. Chisel dressing shall also be done on top surface to remove any waviness. The sides and top surface of marble slabs shall be machine rubbed or table rubbed with coarse sand before using. All angles and edges of the slabs shall be true, square and free from chippings. 
6.2.2 Thickness: Thickness shall be 20mm and 25 mm as specified in the item. While allowable tolerance in thickness shall be 2mm, it shall be + 5mm in height and breadth.
6.2.3 Sub-grade- Base concrete or RCC slab shall serve as sub-grade. 
6.2.4 Bedding: Bedding for marble slabs shall be of cement mortar (1:6) of average thickness 20mm. Minimum thickness at any place shall not be less than 110mm.
6.2.5 Laying: Sub-grade shall be cleaned, wetted and moped. Mortar of the specified mix and thickness shall then be spread on area sufficient to receive one marble slab. The slab shall be washed clean before laying. It shall be laid on top, pressed, tapped gently to bring it in level with other slabs. It shall then be lifted and laid aside. Top surface of the mortar shall then be corrected by adding fresh mortar at hollows or depressions. The mortar is then allowed to harden a bit over this surface. Cement slurry of honey like consistency at 2.75Kgs. of cement per square metre. The edges of slab already paved shall be buttered with grey or white cement with or without pigment to match the shade of marble slabs as given in the description of item. The slab shall then gently placed in position and tapped with wooden mallet till it is properly bidden in level with and chose to the adjoining slabs. This slabs fixed in the floor adjoining the walls shall enter not less than 10mm under the plaster, skirting or Dodo. The junction between wall and dado shall be finished neatly. The finished surface shall be true to levels and slopes as instructed by the engineer-in-Charge. 
6.2.6 Curing: The floors shall be cured for a minimum period of seven days. 
6.2.7 Polishing and Finishing: Unevenness at the meeting edges of slabs shall be removed by chiseling. Finishing, etc. shall be done as below. Grinding shall normally be commenced after 14 days of laying the slabs. Except for skirting or small areas.Machine shall be used for the purpose.

First grinding shall be done with carborandum stone of 48 to 60 grit size fitted in the machine. Water shall be properly used during grinding. When the floor has been uniformly rubbed, it shall be cleaned with water barring all pin holes. It shall then be covered with a thin coat of gray or white cement to match the colour of the marble slab. Pin holes, if any shall thus be filled. This grout shall be kept moist for a week. Thereafter second grinding shall be started with carborandum stone of 120 grit curing shall follow again. Final grinding shall be done when other works are finished. The machine shall be fitted with carborandum stone of grit 220 to 350 using water in abundance. The floor shall then be washed clean with water. Oxalic acid powder shall then be dusted at 33 gms. Per sq. metre on the surface and rubbed with machine fitted with Hessian bobs or rubbed hard with pads of woolen rugs. The floor shall then be washed clean with water and  with soft cloth or linen. The finished floor shall not sound hollow, when tapped with a mallet. Polishing shall be done manually. 
6.2.8 Measurements: Marble stone flooring shall be measured correct to two places of decimal. Length and breadth shall be measured correct to a centimeter between the finished face of skirting, dado or wall plaster.
6.2.9 Rate: Rate shall include all materials, labour required for all operations involved and described above.
6.3.0  Glazed Tile work.
6.3.1. Materials:
6.3.1.0 White glazed tiles shall conform to the requirements of IS-777-1970 in all respects. The tiles shall be of approved manufacturer or as specified in the description of works in the item. These shall be free from cracks, creasing spots, chipped edges and corners. Glazed shall be of uniform shade. 

Tiles shall be of nominal sizes such as 30cmx30cm,15cmx15cm,10cmx10cm or other standard sizes of equal sides. The sizes of tiles to be used will be as shown in drawing or as required by the Engineer-in-Charge. The maximum variation instated sizes, other than thickness of tiles shall be + 15mm. The thickness of tiles shall be 110mm unless otherwise specifically mentioned in the work. 
6.3.2.0 Workmanship:
6.3.2.1 Sub-grade- Shall be of concrete of RCC slab.
6.3.2.3 Mortar The thickness shall not be less than 10mm at any place. 
6.3.2.4; Laying: Sub-grade shall be cleared wetted and moped. The bedding shall then be laid evenly over the surface, tamped and corrected to desired levels and allowed to harden enough to offer a rigid cushion to tiles and enable the mason to put wooden planks across and squat on it. Before laying the tiles, grey cement slurry of honey like consistency at 3.3Kg./ square metre shall be applied over the bedding. At a time area to accommodate about 20 tiles shall be applied with cement slurry Tiles Shalala then be washed cleaned and fixed in the grout one after other, each tile being gently tapped in its position till it is properly bedded and in level. The surface of bedding shall be checked with straight edge about 2m long so as to obtain a true face with required slope. 
Where full size tiles can not be used, these titles be cut(sawn) to the required size and other edges rubbed smooth to ensure straight and true joints. 
The fixed in floor near the wall shall enter plaster, skirting or dado to a minimum depth of 10mm. After laying excess cement grout is cleaned.
6.3.2.5 Jointing and finishing: The joints shall be cleaned with wire brushes or trowel to a depth of 5mm and all dust and loose mortars removed. While cement shall then be used for flush pointing the joints. The floors shall be cured for seven days. Surface should not sound hollow when tapped.
6.3.2.6 Measurement: white glazed tiles shall be measured in square metre correct to two places of decimal.
6.3.2.7 Rate: Should include cost of all materials and labour involved in all above operation.    
6.4.0   Vitrified Tiles
6.4.1. Materials:
6.4.1.0 Vitrified tiles shall conform to the requirements of IS-15622 with water absorption less than 0.08% and double charged in all 
respects. The tiles shall be of approved manufacturer or as specified in the description of works in the item. These shall be free from cracks, creasing spots chipped edges and corners. Glazed Tiles  shall be of uniform shade. 

Tiles shall be of nominal sizes such as 600 mmx600 mm  or other standard sizes of equal sides. The sizes of tiles to be used will be as shown in drawing or as required by the Engineer-in-Charge. The maximum variation instated sizes, other than thickness of tiles shall be + 15mm. The thickness of tiles shall be 10mm unless otherwise specifically mentioned in the work. 
6.4.2.0 Workmanship:
6.4.2.1 Sub-grade- Shall be of concrete or RCC slab.
6.4.2.2 Mortar- The thickness shall not be less than 10mm at any place. 
6.4.2.3; Laying: Sub-grade shall be cleared wetted and mopped. The bedding shall then be laid evenly over the surface, tamped and corrected to desired levels and allowed to harden enough to offer a rigid cushion to tiles and enable the mason to put wooden planks across and squat on it. Before laying the tiles grey cement slurry of honey like consistency at 2.75Kg./ square metre shall be applied over the bedding. At a time area to accommodate about 20 tiles shall be applied with cement slurry Tiles Shalala then be washed cleaned and fixed in the grout one after other, each tile being gently tapped in its position till it is properly bedde4d and in level. The surface of bedding shall be checked with straight edge about 2m long so as to obtain a true face with required slope. 
Where full size tiles can not be used, these titles be cut (sawn) to the required size and other edges rubbed smooth to ensure straight and true joints. 
The fixed in floor near the wall shall enter plaster, skirting or dado to a minimum depth of 10mm. After laying excess cement grout is cleaned.
6.4.2.4 Jointing and finishing: The joints shall be of 2-3 mm. gaps using spacers cleaned with wire brushes or trowel to a depth of 5mm and all dust and loose mortars removed. While cement shall then be used for flush pointing the joints. The floors shall be cured for seven days. Surface should not sound hollow when tapped.
6.4.2.5 Measurement: white glazed tiles shall be measured in square metre correct to two places of decimal.
6.4.2.6 Rate: Should include cost of all materials and labour involved in all above operation
6.5.  Acid/Alkali resistant Tiles
6.5.1 Acid or Alkali resistant tiles
6.5.1.1 Manufacture and Finish

The tiles shall be of vitreous ware and free from deleterious substances. The iron oxide content

allowable in the raw material shall not exceed two percent. The tiles shall be vitrified at the temperature

of 11000C and above and shall be kept unglazed. The finished, tile, when fractured shall appear fine

grained in texture, dense and homogenous. The tiles shall be sound, true to shape, flat and free from

flaws and manufacturing defects affecting their utility.

The tiles shall be conforming to IS 4457. The tiles to be tested for water absorption, compressive

strength, acid resistance as per IS 4457. Sampling procedure for acceptance tests and criteria for

conformity to be as per IS 4457. The tiles shall be of required colour.

6.5.1.2 Dimensions and Tolerances

Ceramic unglazed vitreous acid-resistant tiles shall be made in three sizes namely 98.5 X 98.5 mm,

148.5 X 148.5 mm and 198.5 X 198.5 mm. They shall be available in the following thickness: 35, 30, 25,

20 and 15 mm. The depth of the grooves on the under side of the tile shall not exceed 3 mm. Tolerance

on length, breadth and thickness of tiles shall be ± 2 percent.

6.5.1.3 Shape

The tiles shall be square shaped. Half tiles rectangular in shape shall also be available. Half tiles for

use with full tiles shall have dimensions which shall be such as to make two half tiles, when joined

together, match with the dimension of full tile. The shape of tiles other than square shall be as agreed to

between the purchaser and the manufacturer. Tiles shall be checked for squareness and warp as per IS

4457.

6.5.1.4Performance Requirements

The tiles when tested in accordance with method given in IS 4457, shall conform to be requirement

specified in the code (IS 4457).

6.5.1.5 Loss in Abrasion

The maximum percentage of loss in abrasion of the ceramic unglazed vitreous acid resistant tiles

determined in accordance with the procedure laid down in IS 1237, shall be as mentioned in IS 4457.

6.5.1.6Marking

Tiles shall be legibly marked on the back with the name of the manufacturer or his trade mark.

Manufacturer’s batch number and year of manufacture.
Each tile may also be marked with the ISI certification mark-465
6.5.1.7.Preparation of Surface and Laying

Preparation of surface and laying to be according to following, except the cement used to be acid

and or alkali resistant cement and cement mortar to be used to be acid and or Alkali resistant mortar.

Thickness of bedding of mortar for flooring to be 10 mm or specified on the item and for dado/skirting to
be 12 mm or specified on item.

6.5.1.7.1Base concrete or the RCC slab on which the tiles are to be laid shall be cleaned, wetted and

mopped. The bedding for the tile shall be with cement mortar 1:4 (1 cement : 4  sand) or as

specified. The average thickness of the bedding shall be 20 mm or as specified while the thickness

under any portion of the tiles shall not be less than 10 mm.

6.5.1.7.2Mortar shall be spread, tamped and corrected to proper levels and allowed to harden

sufficiently to offer a fairly rigid cushion for the tiles to be set and to enable the mason to place wooden

plank across and squat on it.

6.5.1.7.3Over this mortar bedding neat grey cement slurry of honey like consistency shall be spread atthe rate of 2.75 kg of cement per square metre over an area upto one square metre. Tiles shall be

soaked in water washed clean and shall be fixed in this grout one after another, each tile gently being

tapped with a wooden mallet till it is properly bedded and in level with the adjoining tiles. The joints shallbe kept as thin as possible and in straight lines or to suit the required pattern.

6.5.1.7.4The surface of the flooring during laying shall be frequently checked with a straight edge about2 m long, so as to obtain a true surface with the required slope. In bath, toilet W.C. kitchen and

balcony/verandah flooring, suitable tile drop or as shown in drawing will be given in addition to required

slope to avoid spread of water. Further tile drop will also be provided near floor trap.

6.5.1.7.5Where full size tiles cannot be fixed these shall be cut (sawn) to the required size, and their

edge rubbed smooth to ensure straight and true joints.

Tiles which are fixed in the floor adjoining the wall shall enter not less than 10 mm under the plaster,

skirting or dado.

6.5.1.7.6 After tiles have been laid surplus cement slurry shall be cleaned off.

6.5.1.8 Pointing and Finishing

The joints shall be cleaned off the grey cement slurry with wire/coir brush or trowel to a depth of 2

mm to 3 mm and all dust and loose mortar removed. Joints shall then be flush pointed with white cement added with pigment if required to match the colour of tiles. Where spacer lug tiles are provided, the half the depth of joint shall be filled with polysulphide or as specified on top with under filling with cementgrout without the lugs remaining exposed. The floor shall then be kept wet for 7 days. After curing, thesurface shall be washed and finished clean. The finished floor shall not sound hollow when tapped witha wooden mallet.

.

6.5.1.9 Measurements

Length and breadth shall be measured correct to a cm before laying skirting, dado or wall plaster and

the area calculated in square metre correct to two places of decimal. Where coves are used at the

junctions, the length and breadth shall be measured between the lower edges of the coves.

No deduction shall be made nor extra paid for voids not exceeding 0.20 square metre. Deductions

for ends of dissimilar materials or other articles embedded shall not be made for areas not exceeding

0.10 square metre.Areas, where glazed tiles or different types of decorative tiles are used will bemeasured separately.
7.
 PAINTS.
7.1.1
Primer Paint:

The primer required for priming coat shall be zinc chromate and primer of approved quality. The primer shall be of superior quality and as per I.S. specification and it should be of standard company available in market.
Primer shall be factory prepared ready-made mixed in single pack and shall be approved by Engineer-in-charge. It shall be at brushing consistency and suitable for application after thinning with relevant thinner.
Primer shall consist of zinc, chromate, red oxides of iron, suitable varnish radium oil of turpentine & liquid drier. All the composition contents shall be mixed ;in proportion by mass as specified in I.S. code.
Primer required for primer coat shall be obtained directly from manufacturer of authorized dealers and brought to the side in packed drum with seal.
The primer not in use shall be kept properly protected. Lids of containers shall be kept closed and surface of paint in open or partially open containers shall be covered with a thin layers of turpentine to prevent formation of skin. The primer shall be stirred thoroughly in its container before pressing in the small container. While applying also, the primer shall be continuously stirred in small container. No left over primer shall be put back in to stock tins. When not in use, the container shall be kept properly closed. Due to any reason, thinning is found necessary the brand of thinner recommended by manufacturer primer paint shall be applied at coverage rate of 7 to 9 sq.mt. per liter.
7.1.2
Aluminum Paint:
Aluminum paint shall conform to I.S. 2339-1963. The aluminum paint shall be purchased directly from manufacturer or authorized dealer in pack tins and shall be got approved by Engineer-in​charge. This paint shall be applied over primer at coverage rate of 8 to 10 sq.mt. per liter. The paint shall brush easily, shall have good leveling properties and show no running or sagging tendencies. The paint shall be applied by brushing or by spraying to prepare good smooth surface. The paint shall dry to smooth uniform finish, free from roughness, unevenness and other imperfections. If due to any reason thinning is necessary the brand of thinner recommended by the manufacturer shall only be used. This paint shall be applied to downstream face of gate, horizontal girder with bracing, arms, trunion hub, trunion bracket etc. in two coats over one coat of primer.
7.1.3 Enamel Paint:
Synthetic Enamel Paint of (I.S. - 692) smoke grey shade to be procured shall be of approved quality and as per I.S. it shall be of standard company available in market. The same shall be factory prepared, ready mixed in single pack and shall be approved by Engineer-in-charge.
The paint procured shall brush easily, shall have good leveling properties and show running or sagging tendencies. The paint shall not skin within 48 (IST) Hours in a three quarters filled closed containers. The paint when dry shall from a good uniform surface. The paint shall be applied to cover 8 to 10 sq.mt. average per litre. If due to any reason thinning is necessary, the brand of thinner recommended by the manufacturer shall only be used.
7.2.0
PREPARATION OF SURFACE FOR PAINTING:
The surface of all the parts shall be cleaned by way of sand blasting (I.S. ​1477-P-1-1971) by setting the clear sand with high pressure with use of air compressor. The accessories for sand blasting like clean sand, sand container, air compressor shall be of good condition. The primer coat shall be applied only after cleaning the surface of steel part by sand blasting and after prior approval of cleaned surface by the Engineer-in​charge.
All the oil, grease and dirt shall be removed from the surface by using while gasoline where necessary. Sand blasting machine should be kept on site up till the completion of the work.
7.3.0          PRECAUTION:
At the time of application of primer coat of aluminum paint, the air temperature must not below 10° C and relative humidity must not be above 90 %. The surface should be free of moisture at the time of application.
 If there exists the installation of electrification for lighting, all safety precautions shall be taken by contractor for safety of labours working at site of work. Department will not be responsible for any case of accident during the work.
7.4.0
APPLICATION PROCEDURE:
7.4.1
Primer Coat:
After preparation of surface one coat of primer as specified in Para 7.1.1 above shall be applied to all the steel component of gates like skin plate, trunion girder, wall plate, Anchor or equivalent girder, down stream face of gate, horizontal girder, bracings, arms, trunnion hub, trunnion bracket, hoist platform, hoist mechanism and all other parts of gate and hoisting mechanism and platform. The primer shall be applied at average rate of 7 to 9 sq.mt. per litre.
7.4.2
Coating of surface:
After drying the primer coat, the surface shall be got checked by the Engineer-in-charge before start of application of painting coat.
7.4.2.1  After approval of Engineer-in-charge for drying and
smoothen of priming coat first coat of high build epoxy paint shall be applied to upstream face of         gate, wall plate, Anchor or equivalent girder.
7.4.2.2 Similarly after drying primer coat first coat of aluminum paint shall    be applied to downstream face of gate, horizontal girder, bracings, arms, trunnion hub, trunnion brackets etc.
7.4.2.3    After drying the primer coat, the first coat of enamel paint shall be applied to hoist platform with railing, hoist mechanism and bridge with railing.
7.4.3  
 After application of first coat of above paints surfa-:e shall be allowed to dry enough. After drying the surface the same shall be got approved by the Engineer-in-charge. Only after prior approval of the Engineer-in-charge second coat of painting sha'l be applied to relevant parts with relevant paints as indicated above.
7.4.4  All the paints as stated in Para7. 4.1,7. 4.2.1, 7.4.2.2, 7.4.2.3 and7. 4.3 shall be applied evenly and smoothly by means of crossing and laying off. The crossing and laying off consists of covering the area over with paint, brushing the surface hard for the first time over and then brushing alternatively in opposite directions two or three times and then finally brushing lightly in direction at right angle to the same. In this process no laying marks shall be left after the laying off is completed. The fall process of crossing and laying off will consist in one coat. Similarly this operation shall be carried out can use the spray method of painting where mix of colours permits the same.
7.5.0
GENERAL INSPECTION BEFORE AND DURING PAINTING:
It should be ensured:
(1) 
 that painting follows immediately after pre-cleaning of pre​ treatment; that any contamination which way occur in the interim period is removed, that special precautions are taken when painting after galvanizing"
(2) that no painting is carried out when there is damages of dew.
(3) that tools used are clean and not excessively worn.
(4) that paint in the drum is thoroughly mixed prior to application, that drum are inspected to make same that no sediments is left in them.
(5) 
that if paint has thickened because of long storage of because of the evaporation of the solvents, its viscosity is adjusted as recommended by the paint manufacturer.
(6) 
that each coat is allowed to dry sufficiently but not excessively before applying the following coat, that manufacturer's instructions for drying time are adhered to properly and;
(7) 
that every individual coat is properly applied, reasonably level and smooth, and free from runs and "holiday" (minute uncovered areas).
8.
WOOD 
8.1

Working 
All woodwork shall be neatly and truly finished to the exact dimensions required, wood work which will be exposed to view when the work is complete, shall be accurately planed to the required dimensions. A tolerance of (1.6mm)shall be allowed for nominal dimensions of structural  timber. Where dimensions are specifically mentioned as net dimensions, no such tolerance shall be permissible.
8.2

Joints




Unless otherwise specified, all  joints shall be simple tenon and mortise  joints with the end of the tenon exposed to view. All mortise and tenon or scarfs  shall fit truly  and fully, without filling. Where specified  in the case of special high class joinery, the end of tenon shall not show. The contractor shall observe the following principles in forming joints:-
(i) to cut the joints and arrange the fasterings, so as to the pieces of timber they connect, as little as possible weaks.
(ii) to place each abutting surface in a joint as nearly as possible, perpendicular to the pressure, which it has to transmit; and
(iii) to form and  fit accurately every pair of surfaces that come in contact.
The joints shall be painted with white or red lead before the frames are put together.
8.3
Screws and nails
Holes of correct sizes shall be drilled before inserting screw driving in or straighting in screws with a hammer is prohibited. All screws shall be dipped in oil before being inserted in the wood. When owing to the nailing arrangement or to the timber used, splitting may occur, the nails shall be driven  into pre-bored holes with diameter not greater than 4/5 of the nail. The head of nails or screws shall be sunk and putied or dealt with as the Engineer-in- Charge may direct. The guage and length of nails and screws use shall be subject to the approval of the  Engineer.
8.4
Inspection before fixing
All woodwork shall be passed and initialized by the  Engineer before being treated or finally fixed in position. Rejected timber shall at-once be removed from the work by the contractor.
8.5        Fixing
All woodwork shall be fixed in accordance with the drawings or the instructions of the  Engineer.
8.6 Preservatives
All portions of timber, built into or against or close to masonry or concrete, and  all junctions of rafters, beams and wall plates shall be given two coats of hot creosote or other wood preservative approved by the  Engineer.
8.7 Bearing

All  beams and girders shall be bedded on wall plates with not less than 22.5cm bearing. All joints shall bear not less than 12cm on wall plates, and every purlin or batten supported on a wall, will have a bearing in the direction of its length equal to its own depth, subject to a minimum of 10 cms.
8,8
Posts fixing in exposed position
Wood posts, in exposed position, must rest on a raised stone or cement concrete base, and be fixed by a holding down bolt. Tenons Projecting into  the stone or concrete base are prohibited. The holding down bolt shall be at least 16mm in diameter and fixed to a washer embedded in the plinth at least 30cms below the stone base. The bolt must pass through the base and project 25 cms through the bottom of the post, being secured to it by a nut leg in through a side cavity, which must be subsequently plugged.
8.9.1 
            Frames 
8.9.2

Door, windows and other frames
8.9.2.0
General

8.9.2.1  The work shall be carried out as per detailed drawings and /or as directed by the Engineer-in-Charge. The wooden members of the frame

shall  be planed smooth and accurate to the full dimensions. Rebates, rounding, mouldings etc., as shown in the drawing shall be done before the members are jointed into frames. Where wood work is not exposed to view as  in the case of frames for  false ceiling however, no planing is required to  be done unless specified expressly as wrought timber work.

NOTE:- The wrought shall mean ‘planed.
8.9.2.2Jointing


Jointing in timber frames must be made carefully and accurately. They shall be strong, neat and shall fit without wedging or filling. The joints shall be pinned with hard wood or bamboo pins of 10 to 15mm dia after the members of the frame are pressed together in a suitable vice-mechanism.
The joints shall be pinned with hard wood or bamboo pins of 10 to 15mm dia after the members of the frame are pressed together in a suitable vice-mechanism.The door and window frame shall have rebate to house the shutters, and the depth of such rebate shall be 1.25cm.
8.9.2.3 Surface treatment:-
Wood work shall be painted, oiled, polished or other-wise treated as specified, All portions of timber against masonry or concrete portion of building shall be coated with boiling coal tar or other type of approved wood preservative or  primer, before placing them in final position. Before any surface treatment is applied the wood work shall be got approved by the Engineer-in- Charge. 
8.9.2.4The frames shall be fixed only  after acceptance by the Engineer-in-Charge. The  method of  fixing as  directed by the Engineer-in- Charge shall be buried in floor for the full thickness  of the floor,Where doors are not provided with sills, the door frame shall be temporarily braced at the sill level so to prevent  warping or distortion of frame during construction. Frames shall also be  suitably protected from damage during construction.
8.9.2.5
Chowkhats shall have a rebate cut to receive the leaves, the rebate to be 1.25mm deep and of width equal to the thickness of the leaf. The other side shall be rounded off if wire gauze is to be fitted. Where the plaster butts against the Chowkhat, a 1.25 mm deep rebate with a slight cut back shall be given to serve  as a key to the plaster.

To be ready before starting superstructure :-
No Chowkhat shall be painted or fixed before the Assistant Engineer has inspected and initialled it in token of his acceptance. All Chowkhats shall be ready before the work  reaches sill level, so that they can be built in as the brick work or masonry proceeds. Where specially ordered  Chowkhats  may be fixed lately the completion of brick work and roofing but before plastering. 
In that eventuality, the brick work of portion where holdfasts hove to be embedded shall be done in mud or laid dry. No extra payment is due when chowkats are fixed this manner.
8.9.2.6 When sill level is reached and damp proof course laid Chowkats shall be erected, being placed truly level  and plum. They shall be securely strutted or lashed in position till built in .
8.9.2.7
Chowkhats  shall be secured to the brick work or masonry by hold-fasts which shall be build into the  wall with 1:4 cement sand mortar. Each hold fast shall be fixed to the chowkats with three 5cms iron screws Where the chowkat is fixed at the extreme edges of the jambs, the holdfasts shall be forked or bent as directed by the Engineer-in-Charge. The number of hold-fasts to each chowkat shall be indicated in the figure.
8.92.8.
Unless otherwise specified, door and windows  opening to another room, or to a corridor, or  verandah, shall  have the chowkhats so fixed to  the extent specified in the drawings.. In the case of doors and windows in dhajji walls, the depth of the chowkhat shall be equal  to   the thickness of the wall and the faces kept flush with the plaster.Where architraves have been provided chowkhats shall be fixed as shown in the drawings giving the detail of the architrave.
8. 9.2.9 

To protect against water and mortar splashing wood strips shall be lightly nailed on the arrises of the  chowkat temporarily till painting 
8.9.2.10

All  door and window leaves shall be cut out and framed together, as Soon as possible after the commencement of the work and stacked closely. They shall be glued just prior to being hung. Before final gluing up, all portions in which defects appear shall be replaced.
8.9.2.11

All styles and rails shall be properly and accurately through mortised  and tenoned, no filling 
8.9.2.12

All  tenons at the final assemble of the door shall be glued and immediately after gluing , the frames shall be tightly clamped and so left till the glue has set.
8.9.2.13.
All fittings are subject to the  approval of  the  Engineer-in-charge and where so directed by the him, the contractor must deposit in his office one sample of each fitting to  be used in the work.. .
Screws

8.9.2.14
Screws shall be used of such diameter as to fill completely the holes and cups in the fitting which they secure, and are  to be oiled before being inserted. Unless the head can be counter-sunk flush with the  fitting , round-headed screws shall be used. Brass fitting shall be secured with brass screws.
Chocks and stops
8. 9.2.15
These shall be provided as shown in the drawings or as directed by Engineer-in- incharge

Surface treatment
8.9.3
Wood  work shall not be painted, oiled or otherwise treated before it has been approved by the Engineer-in-Charge.  All portions of timber built in  to or against or close to masonry of concrete or buried in ground shall be given two coats of boiling coal tar. All junctions of rafters, purlins beams and wall plates shall be painted with approved wood primer.
Circular work


8.9.4. Classification of circular work shall be decided by  Engineer-in-Charge.
8.9.5  Panelled & glazed shutters for Security room.
Panelled glazed or panelled and glazed shutters for doors  windows etc. The specifications for frames of doors, windows, ventilators and clerestory windows are described here. The frames shall be pressed steel ,  and fixed in position as per detailed drawing and as directed by the  Engineer-in- Charge. Specified timber shall be uses, and it shall be sawn in the direction of the grains. Sawing shall be truly straight and square. The timber shall be planed smooth and accurate  to the full dimensions rebates, roundings and mouldings, as shown in the drawings made, before assembly. Patching or plugging of any kind shall not be permitted except as provided.
9.  ALUMINIUM WORK
9.0 GENERAL
The following particular specifications are applicable to Aluminum work as contained in the tender
documents.
9.1 MATERIAL
9.1.1 Inspection of materials and works: All materials brought to the site by the contractor for use in the
work, as well as fabricated components shall be subject to inspection and approval by Engineer-in-
Charge. The contractor shall be required to get necessary tests carried out on materials components
at his own cost from the laboratories / test houses, as directed by the Engineer-in-Charge.
9.1.2 MANUFACTURER’S TEST CERTIFICATE
The contractor shall, if required by the Engineer-in-Charge, produce manufacturer’s test certificates
for any material or particular batch of materials supplied by him. The test carried out shall be as
per relevant specifications/Indian standard codes.
9.1.3 APPROVAL OF SAMPLES
The contractor shall submit to the Engineer-in-Charge, samples of all materials for approval and no
work shall commence before such samples are approved. Samples of unanodized as well as
anodized and electro coloured aluminum sections, neoprene gaskets, Thermal Barrier sections,
glass, screws, hardware and any other material components requiring approval of samples, an
opinion of Engineer-in-Charge shall be submitted for approval. The above samples will be retained
as standards of materials and workmanship. The cost of the above samples shall be borne by the
contractor.
9.2.0 ALUMINIUM SECTIONS
9.2.1 Aluminum sections to be used for doors, windows, ventilators and fixed glazing etc. as per drawings    ( No.13) attached and shall bemanufactured by reputed companies & shall be appropriate to meet architectural designs of relevant
components and shall be subject to approval of the Engineer-in-Charge, who is required to be
satisfied about their being appropriate on technical, structural, functional and aesthetic
considerations.
9.2.2 The aluminum extruded sections shall conform to I.S. Designations HEIWP/HVIWP alloy, with
chemical composition and technical properties as per I.S. 733 and I.S. 1285.
9.2.3 The aluminum sections shall conform to the following parameters also:
(a) The maximum tensile strength shall be 185 MPa.
(b) The maximum allowable deviation in length from a straight line shall be 0.5 mm/mtr.
(c) The maximum allowable deviation from straight shall be one degree.
(d) The maximum permissible twist shall be 0.5 mm/metre.
(e) The maximum variation in flatness shall not be more than 0.125 x width/25.
9.2.4 For sectional weight, tolerance limits shall be ( - ) 0.5 %. 
9.3.0 FABRICATION
9.3.1 All joints shall be accurately fabricated and be hairline in appearance. The finished surface shall be
free from visible defects.
9.3.2 (a) Taking into consideration varying profiles of aluminum sections being extruded by approved
manufacturers, the contractor shall prepare detailed shop drawings of his proposal using suitable
sections based on architectural design/drawings, adequate to meet the requirement/specifications
laid down in this tender documents and as proposed by the manufacturers and these detailed shop
drawings shall be subject to approval of the Engineer-in-Charge.
(b) All hardware used shall conform to the relevant specifications and as per samples approved by
the Engineer-in-Charge. Design, quality, type, number and fixing of hardware shall be generally in
accordance with architectural drawings and as approved by the Engineer-in-Charge before use.
9.3.3 All doors, windows, ventilators and glazing etc. shall be completely  water proof  and air tight 
with neoprene gaskets and silicon sealants to the satisfaction of the Engineer-in-Charge, for which
no extra payment shall be made.
9.3.4 The frames shall be strictly as per Architectural drawings, the corners of the
frame being fabricated to the true right angles. Both the fixed frames and openable shutter frames
shall be fabricated out of sections which have been cut to length, mitered and mechanically jointed
for satisfactory performance. All members shall be accurately machine milled and fitted to form
hairline joints. The jointing accessories such as cleats, brackets, screws etc. shall be of such
materials as not to cause any bimetallic action. Nothing extra shall be paid for jointing accessories.
9.3.5 Mitered joints of the doors, windows, ventilators shutters and frames shall be either corner crimped
or fixed with self tapping stainless steel screws of approved make and quality of heavy duty
extruded aluminum cleats and sealed with silicon sealant, for which nothing extra shall be paid.
9.3.6 Vertical of the frame shall be embedded in the floors, wherever required, by 50mm by cutting and
making good the floor. Nothing extra shall be paid for the same.
9.4.0 FIXING
9.4.1 The screws used for fixing aluminum frames to masonry walls/RCC members and aluminum
member to another aluminum members shall be of stainless steel of approved make and quality.
Threads of machine screws used shall conform to requirement of I.S. 4218.
9.4..2 The gap between frames and supports and any gap in the various sections shall be filled with
approved silicon sealant to ensure complete water tightness. The sealant shall be of such approved
colour and composition that it would not stain the masonry/RCC work. It should not sag or flow
and shall not set hard or dry out under any conditions of weather. The SILICON sealant shall be
used as required and shall match the colour of the aluminum sections. Any excess sealant shall be
removed/cleared. Nothing extra shall be paid for the above.
9.5.0 GLAZING
9.5.1.1 All glazing panes shall be retained within aluminum framing by use of exterior grade neoprene
gaskets. No water leakage shall occur on the interior even if water penetrates exterior neoprene
gaskets. Use of glazing or caulking compounds around the perimeter of glass will not be permitted.
All fixed glass panes shall be supported by setting blocks. There shall be no whistling or rutting.
Before installation of glass, contractors shall ensure the following.
(a) All glazing rebates shall be square to plumb, true to plane, dry and free from dust.
(b) Glass edge shall be clean and cut to exact size.
(c) Glazing shall provide such thermal expansion and contraction of components, as will be caused
by the temperature variations inside and outside without causing bucking stress on glass,
detrimental effect on structural elements and components.
9.5..2 Samples of typical glazing shall be made and got approved by the Engineer-in-Charge before mass
installation is taken in hand.
9.5..3 Sheet glass in doors, windows, ventilators and fixed glazing etc. shall be of approved make and
standard quality conforming to PWD specification 1996 Vol.I to VI with correction slips Nos. 1
to 18.
9.5..4 4 mm (10.00 kg/sqm) thick glass panes shall be provided for openings no exceeding 0.5sqm.
Openings exceeding 0.50 sqm in size should be provided with 5.50 mm thick (13.75 kg/sqm) glass
panes unless specified otherwise.
9.6.0 PROTECTION AND CLEANING
9.6.1 After erection and removal of protective layer, all aluminum works including glass panes shall be
washed with a suitable thinner and water to give a uniform clear appearance free from all marks
and blemishes.
9.7.0 MEASUREMENT AND RATES
9.7.1 For aluminum frame work area shall be measured correct to half
a centimeter. The single glazed and double glazed frame will be measured and paid separately according to their respective rates.
9.7.2 For openable shutters portion for all types payable on the area basis, clear openings of shutter shall
be measured at its closed position correct to half a centimeter and its area calculated correct to two
places of decimal.
9.7.3 For the purpose of measurement of item and sub-items, the out to out dimensions of various types
of fabricated windows shall be measured correct to half a centimeter and its area calculated correct
to two places of decimal.
9.7.4 For fabrication of aluminum work, measurements of actual openings at site shall be measured for
fabrication and erection, as per this tender document.
9.7.5 It is made clear that items such as cleats/angles, other fixtures, nuts, bolts, screws etc. which shall
be required for fabrication and erection of aluminum work as per this tender document shall not be
considered for the purpose of measurements and payment of various items. The rate of various
items as per schedule of quantities is however inclusive of above elements and nothing extra shall
be paid for the same.
9.7.6 The description of items in the schedule of Quantities shall be read in conjunction with Particular
Specifications (Aluminium work) above.
9.7.7      For sectional details following references in the drawings may be used :-

(i) Chowkhat Section     - 11018/11038 (Page 1) 

(ii) Door Vertical             - 11058 (Page 1)

(iii) Door Vertical(Swing) - 11116 (Page 2)

(iv) Door Horizontal        - 11078 (Page 2)

(v) Door Bottom             - 11098 (Page 2)

(vi) Glazing Clips
       - 11146 (Page 3)

(vii) External Wall Glazing

(a) Windows           - 13103 , 13104 (Page 9)

(b) Glazing frame   - 13004 , 12279 (Size 4X2) Page 10 & 11

10.
WATER SUPPLY  & SANITARY INSTALLATION
             GENERAL SPECIFICATION
The Agency/ supplier shall be responsible for the installation, testing and  commissioning of all the items and materials supplied by him against the specifications. All the item required to make the installation complete, shall constitute the part of major items specified in the specifications/ drawings and as specified in bill of quantities and tenderer should quote for complete item, taking into consideration the minor related items required if any for finished item of work.
Position of valves, porcelain, installation, H.C.I pipes, G.I. pipes etc. inside toilets, ducts and position of external services etc, shown in the drawings are only indicative. The actual services of these shall be decided at site by the engineer-in-Charge. 
The contractor is not at liberty to charge  any extra cost for the related item on account of this. All the materials supplied by the contractor according to the contract conditions will be subject to inspection and approval by the engineer or his representative from time to time in order to certify them that they are upto required standards. The contractor will provide all facilities of such inspections free of cost. At the time of inspection, the Engineer-in-charge  will have a full liberty to reject any such materials which does not conform to the specifications/ requirement. No claim for any rejected materials will be entertained by the owner. The contractor will remove all  the rejected materials from site at his own cost & risk. No surplus material procured by the contractor will be acceptable by the Engineer -in- Charge.
The material having no I.S specification, shall be of available best make & quality and the same make is to be approved by the Engineer-in-Charge of the work before putting in use by the contractor. 
All the materials shall be supported with manufacturer’s test certificate.
In case of any dispute or variation in any opinion, the decision of Engineer-in-Charge  is final.
During testing if  any component. items/any materials found to be defective, the same have to replaced/rectified by the contractor at his own cost & risk. 
During execution & till handover of works to the Department, the contractor will be custodian of the materials, and all items of works and any theft, loss, damage in this regard shall be accounted at the risk & cost of the contractor. 
The measurements of any item of work shall have to be agreed both by Department & agency. 
During payment of any item, some percentage of rate at the item(depending upon gravity of the item) have to be  withheld by the engineer-in-charge of the work towards testing which in turn depends upon the quality. The same will be released only after successful testing. 
All the items will be executed as per latest relevant Indian standards if found more, other than the list of I.S. attached & that is the detailed specification. 
During execution the drawings attached herewith will also be followed in addition to Indian Standards and detailed specifications. 
The lines either G.I/H.C.I. which have to be laid inside roof slab, below floors etc, the same have to be done well ahead before execution of related items at the cost & responsibility of the contractor. 
All the items of work includes cost, conveyance, taxes of all materials, specials, jointing materials, labour T&P including cost of all other related components that required for finished item of work including testing & commissioning. 
The contractor will be responsible for successful commissioning & testing of complete system of external and internal water supply & sanitary system, fire fighting water supply system. The contactor is top hand over the work to the Department only after successful testing and running of complete system. 
A.
 INTERNAL WATER SUPPLY
Delivery G. I line of sizes as in drawing (TATA/Jindal medium quality with ISI certification mark) will run from O.H tank to respective floors through ducts.
Separate rate payment will be made to the contractor per mtr. Length of G.I  line for laying inside R.C.C floor, inside duct and inside ground where required. The rate will include cost  of  G.I. pipe (socketed jointed),  all specials, socketed jointing materials threading labour & T &P ,testing, laying
pipe lines in above situations in all floors, as per detailed specification of bill of quantities.
Separate rate will be paid for fixing of each regulating  valves, and cocks, along the line in all floors whose unit rate includes cost of valves fittings, jointing materials and testing etc. All the materials will carry IS.I certification mark. All the joints will be screwed  threaded joints . The G,.I line inside toilet wall be of concealed wiring which will be embedded in wall with groove 75mm x100 mm and making good to the damages .The detailed specifications for laying & jointing will be followed as per detailed warning as in bill of quantities.
All the connecting valves shall confirm to  I.S 778. All the G.I lines will be painted with two coats of anticorrosive paint before putting into use. All the valves shall be of brass valves and the  taps (COCKS) shall be of C.P on brass fittings.
All the finished item includes cost of conveyance, taxes  of all materials , labour  and T&P.
B.
INTERNAL SEWERAGE SYSTEM
100 mm dia H.C.I pipe line separately  for floor/ basin & night soil/urinals waste with 50 mm dia anti siphon line will run inside duct fixed with wall surface by bubins, clamps & pins as required depending upon site conditions in between 4 floors. Further 100 mm and 75mm dia H.C.I pipe line are required for collecting waste from different points to junctions/ grating points.
Payment will be made per mt. length to above sizes of pipe lines which includes cost of pipes, all specials are required like bends, junctions, Tees,  cross over, traps, offsets, H.R  bend, vent trap bottle trap, gratings etc. for connecting pipes with different fixtures for smooth conveyance/ collections  from various points  including supply of all jointing materials for joints  with gasket to outside joints and lead joints to the joints coming inside toilet with  all labour,  T&P, testing , painting pipe  &  fittings with  two coats of anticorrosive paints.
The position / type of fittings will be as per requirement of site condition which is subject to change. The tenderer can  have brief idea from the drawings.
Payment will be made for each complete installation of porcelain furnishing like E. W.C. & I.W.C with low level cistern  of 10 lits capacity, hand wash basin,  gents & ladies urinal etc.  Which includes cost of complete installation  with all ancillary components & jointing materials, labour, T&P and testing.
Payment for marble partitions  among urinals  will  be per each which is to be measured as 1 m x 0.75 m x 0.032 to  0.025 m thick. It will be fixed to walls with grooves 75 mm x 175 mm size including making good to the damages. 
100mm dia half round porcelain  white glazed channel will be used in toilets as shown  in the drawing for which payment will be made per mtr. Length basis which includes cost of above channel, fixing on C.C 1:2:4 base with 12 mm size granite chips and joint finished with white cement.
Inspections chambers  of sizes 600x900x 600 mm will be measured per each basis. The specification  of the same will  be as that of man hole chambers, but  only instead of 600 dia R.C.C. hole cover, 600 dia C.I. M. hole cover weighing  40 kg will be used.
Gulley trap chambers  will be constructed where required depending upon site condition as per detailed specification as in drawings.
White / Coloured acid or alkali resistant tiles confirming to I.S. 4457  will be fixed on toilet wall surface on a base plaster of 12 mm thick C.P (1:3) and joints finished smooth with white cement etc.
The position of porcelain furnishing may get changed during actual execution depending upon site condition for which the contractor is not at the liberty to charge extra cost on account of using extra pipes fittings, specials of H.C.I/G.I/ C.P as required for smooth connection  to disposal points. 
All the G.I. and H.C.I lines will be painted anti corrosive paint before putting into use. 
Suitable piping &  valve arrangement for inlet , outlet, overflow unto a distance of 5m from face of structure.
Minimum thickness of components, other than the design requirement
Base P.C.C-150 mm
Base mat- R.C.C-150 mm
Wall thickness-160 mm Roof dome-80 mm
Flat roof-100 mm
-All members to be designed for resistance to cracking.
-Float type measuring gauge.
- Minimum free board 300 mm.
11
WATER SUPPLY SYSTEM FOR FIRE FIGHTING
The scope includes pumping of water for 50 KL capacity R.C.C static water tank  to fire house boxes through M.S pipe line & pump motor set.
The water is to be conveyed through 100 mm dia  M.S.pipe confirming to I.S.  1239 (part-I) medium quality plane ended. The payment will be made on finished per metre length basis, which includes excavation  of trenches in all  kinds of soil/ rock, welding pipe  and laying pipes in trench/fixing line with R.C.C/ Brick work members inside duct, on floors, providing  necessary materials  like bobbins nails, clamps of M.S. of 4 mm thick & 15 mm wide, making good to all the damages providing necessary scaffoldings for aligning pipe line inside  duct within  4th floor, anti corrosive treatment to pipe  and  fittings as per IS 1022,weld jointing as per IS 816-1965  with electrode as per I.S-814-1967, filling trenches  with excavated materials after providing a sand covering of 150 thick around the pipe line as the case may be, testing, commissioning including supply of M.S. pipes, fittings and jointing materials depending upon site conditions. The trench size will be 0.45 mtr 0.9 m. 
Required C.I.D/ F  water sluice valves, N.R. valves , as per I.S. 780 of class P.N. 1:6 is  to be fitted along the line. The payment will be made per each complete constellation of valve  which includes cost  of valves, required specials as required as per relevant I.S. jointing materials, lead  joints, flange joints labour T & P etc. The exact position will be decided depending upon site condition as directed by Engineer-in- Charge.
At each floor hose boxes will be provided to which water will be fed under pressure. Each hose box will be made of M.S. angles, flats, having locking arrangements with fire- red painted. The box will accompany 15 m length fire hoses of 2 nos with branch pipe. Fire hosepipe shall be of 63 mm dia unlined flax canvas, confirming to I.S.S. 492-1968. The delivery hose pipe shall be provided at the scale of two 63 mm hose duly bound with instantaneous coupling in 15 m length each & one branch pipe duly fitted with  a nozzle of 25 mm dia couplings, branch pipe & nozzle of 25 mm dia couplings, branch pipe & nozzles.The fire hydrant points will be as per  I.S.S. 908-1975 located at ground level of 2 nos suitable placed.

All  the items are to be executed by the agency in complete  shape including cost, conveyance, taxes of  all materials  & labour T & P  etc. all complete.

All relevant latest I.S. code of practices and guidelines of Fire Fighting Deptt. of Punjab Govt. will               

be followed during execution.Necessary approval required  if any  for fire fighting arrangement will 

be arranged by the contractor from the fire fighting deptt.
12.
 ELECTRICAL WORKS
Internal Electric Works
The details of internal wiring, the position of fittings , fans, switches and plug sockets etc. are indicated in the layout drawings. The position of light fittings, fans, switch boards etc. indicated in these drawings are only for the guidance of the supplier and the actual positions of these shall be mutually decided between the supplier and the purchaser for his supplier shall submit to the purchaser for his consideration and approval all runs of wiring and the exact position of the point and the switch boxes firm marked on the point of the buildings.
All  internal wiring shall be done in conformity to the latest Indian Standard specification/ Rules, code of practice adopted by PWD (Punjab) and other standards practices prevalent in that  part of the country. For  the purpose of the specification, the terminology, used shall be as defined in IS: 732 and IS: 1356 for the definition of points wiring. The installation shall be carried out in conformity to all requirement of IE ACT 1910 and IE Rules 1956.
The following shall be deemed to be included in the point wiring:
i. Switch and ceiling rose as required  in case of ceiling and exhaust fan.
ii. In  the case of wall brackets, bulk head fittings, cables as required up to the lamp holders. 
iii. Bushed conduct for porcelain tubing where cables pass through walls.
iv. All wood or metal blocks, boards and boxes, R. J. Boxes sunk or surface type including those required for an regulator but excluding those under the distribution boards and main control  switch.
v. Earth wire from 3 pin socket point to common, earth including connection to the earth dolley.
vi. Earth wire of  16 SWG/14 SWG-G-1. wire for loop earthing of the fixture.
vii. All fixing accessories such as clips nails, screw, plug, raw  plug, wooden plug, round blocks etc, as required .
viii. Joint for junction boxes and connection the same as required.
ix.  Connection to ceiling rose or connector socket  out let, lamp holder, switch, fan regulators etc.
The point wiring in case of fan and light points shall mean the distance between the control switch and ceiling rose, connector or back plates, socke3t outlet or lamp holder depending upon the fitting measured along the run of wiring irrespective of the number wires in run. In the case4 of socket  out-let points, the length shall  mean the distance between the socket outlet and the tapping point of live wire on the nearest switch board or junction box, as the case may be.
In the case of exclusive socket outlet circuits wired  on `joint Box` system of wiring any junction provided for extending the wiring beyond  the point referred to shall not be treated as the nearest  tapping point, in case of call bell/ buzzer points the length shall mean the distance between the call bell and the ceiling rose/ socket out let ball push ( When the ceiling rose / socket outlet is not used). 
The  connection  between call bell and ceiling rose or bell push, if wired by flexible wire  shall be paid extra on linear basis.  
Main and Sub Distribution Boards: 

The position of main boards for lighting and sub-distribution board for different building are approximate and the exact location shall be given to the successful tendered at  the time of installation. 
Cable Installation Work 
Earthings:
Installation, Testing and Commissioning:
Circuit  wiring shall include the length for wiring along with 14 WGG.I Wire for loop earthing from the sub distribution board up to the tapping point that is up to the first switch shall be considered as circuit wiring. Such  wiring has been classified on the basis of length.
Sub- main wiring shall include the earth wire  of adequate size main Distribution Board up to sub-distribution board BDB such wiring  has been classified on the basis of length. For  the internal lighting either surface conduct wiring system or recessed conduct or batten wiring system shall be provided as specific in the bill of quantities and working drawings.

For recessed conduct wiring system the conduits shall be placed in the ceiling /  columns etc. before the casting of the slab or column. The conduit pipes shall be properly positioned  and fixed so that it will not be displaced at the time of concreting. The conduit pipes shall be properly positioned and fixed so that it’ s cover will be flushed with the finished surface of the ceiling or column.
For placing the conduits in the walls, chases of ample dimension shall be made neatly to fix the conduit in a desired manner. The conduit pipe shall be fixed by means of staples or saddles not  more than 600 mm apart. Fixing of  standard bends  or elbows shall be avoided and all curves maintained by bending the conduit itself with a long radius will permit easy drawing of the conductors. Suitable inspection boxes shall be provided to permit periodical  inspection and removal and replacement  of inspection boxes shall be provided to permit periodical inspection and removal and replacement of wires if necessary. These shall be mounted flush with the wall, with holes in the cover of the box.

Conduit pipes shall be joined by means of screwed couplers and screwed accessories only. In long distance straight run of conduits, inspection type couplers at reasonable interval shall be provided or running threads with couplers and jam nuts shall be provided. Out ends of conduit pipes shall have not sharp edge let to avoid damage to the insulation of the conductors while pulling them through the pipes.

The switch or regulator box shall be made of metal on all sides except on the front where bakelite sheet or Perspex cover  painted to match the colours of the wall be used in the case of surface wiring system. For  recessed wiring system, These boxes shall be made flush with the conduit after installation shall be tested for mechanical strength and electrical continuity throughout.  The earthing for the entire installation shall be carried out in accordance with I.E.  Rules and Standards.
The number of wires drawn in the conduits shall not exceed the numbers those specified in  Indian standards specification No. 732.
The scope of this specification includes installation of the panel boards and distribution boards  and making necessary connections. The installation of the boards shall be done strictly in accordance  with the instructions supplied by the switchgear manufacturer, Indian standard specifications and I.E. Rules. The supplier shall submit the details of installation to the Engineer-in-Charge for his consideration and approval, prior installation.

Then the switch boards are wall/ column mounted type, they shall be mounted on a suitable angle iron frame work. All the metal supports etc., shall be protected against corrosion. The mounting tight for  such switch boards shall  be such that it can be conveniently operated.
The cables are to be taken out from the cable end boxes provided on the lighting  distribution board located in the sub- station to the concerned switch-gear distribution boards for lighting located 
in the different Building or from the nearest Pole mounted fuse distribution box to the main  incoming switch of the buildings. The  scope of work under this specification shall include providing connection at both ends and laying of the cable in ground.

The method of directly burying the cables in trenches is generally indicated in the drawings. The cable shall be run in the cable trench at a depth of 600 mm below the finished ground  level and shall be duly partitioned by bricks and protected on top by concrete slab all along the run or with top bricks concerns. The  cables shall be laid within a reasonably thick bed of sand. The back filling of the earth shall be done in successive layers with watering and ramming and crest about 100 mm of earth  shall be done in successive layers with watering and ramming and crest about 100 mm of earth shall be made on the trench.

Then  directly buried cables cross the roads pipe lines, power and telecommunication cables, it shall be protected against technical damage. All  necessary protection must be given to the cables as may be required for a particular installation condition irrespective of whether in has been specifically shown in the drawing or not, to the entire satisfaction of the purchaser.

Then the cables directly  buried come out  of the ground or enter the buildings, it shall be laid in protective pipe properly clamped and sealed.

Bending of G.I. pipes where required shall be done no as not to damage or deform the wall  of the pipe. 

The installation of cables shall generally be carried out in accordance with Indian Standard Specification 1255.
Earthing shall generally be carried out in accordance with the requirement of Indian Electricity  Rules and the relevant ruled and regulations of electrical supply authorities. The complete earthing work for the installation covered by this specifications shall also be provided taking into account Indian Standard Specification No.IS:732 and IS:3043. The earthing system adopted shall also  have adequate mechanical strength.

The work shall include earthing of non- current carrying metallic parts of all the equipment, light fittings conduit pipes, cable and cable supports and earth strips( the design to be approved by the purchaser) and all the inter connection between the earthing  system to a value mutually agreed upon between the purchaser and the supplier.
Installation, testing & commissioning:
The supplier shall be responsible for the installation, testing and commissioning of all the equipment and materials supplied by him against this specification. This shall also include the provision of miscellaneous wiring and supports and earthing in compliance with Indian Electricity Rules and to the full satisfaction of the Government Electrical Inspector.

All small items such as clamps, bolts, nuts, racks, supports, miscellaneous wiring etc. required  to make the installation complete have not been specified separately. All the items required to make the installation complete, shall constitute the part of major items specified in the bill of quantities and the tenderer  should quote for each item taking these into consideration.
The responsibility of the supplier shall include receiving all the equipment and material at site storage for the required period, handling the same at the site of erection, final erection, revision of equipment if any, testing and commissioning and handling over the installation complete in all respect to the entire satisfaction of the Engineer-in-charge. The supplier shall make of all the damaged equipment and materials during this period at his own expense.
The supplier shall submit samples of each and every equipment  and materials for the final approval of the  immediately after the acceptance of offer. All the equipment and materials shall be supplied exactly as per to Engineer-in-charge the approved samples. If at any stage the Engineer brings to the notice of the supplier any discrepancy or defect, the supplier shall replace the same at his own expense.

The supplier shall render all reasonable assistance to the Engineer-in-charge  in getting the installation approved by the Government Electrical Inspector prior to  enerziation and supply necessary drawings ,test certificates and both for tests which the inspector may demand. In case any addition or alterations are required to be made in this installation or in the equipment as per the direction of Engineer-in-charge, the supplier will do it at his own expense.


The position of light fittings, main boards, switches, sockets, the routes of pipes and cables shown in the drawings are only indicative. The actual position of these shall be decided at site at the time of execution jointly by the supplier and the Engineer-in-charge. The positions of light fittings, pipes and boards if required, to be changed shifted due to change in the building design etc. by the Engineer-in-charge, the same shall be carried out at no extra cost.
             Unless otherwise specified, all switchgears equipment and  materials covered under this specification shall be designed, manufactured, tested and installed in conformity with the latest Indian standard specification or B.I.S. Specifications. All equipment shall conform to the latest Indian Electricity Rules, P.W.D. and Local/State Laws/Bye laws as regards safety, earthing and other essential provisions specified therein.

All The equipment and materials selected shall also be supplied and installed taking into consideration the Factories Act.  Fire Regulations and local laws /bye law. All lightening fittings and equipment selected shall be of well tried out design. All the materials used in the assembly of fittings and their accessories shall be of high quality and manufactured  in accordance with the best modern practice.

All  the materials supplied by the contractor according to the contract conditions will be subject to inspection and approval by the Engineer-in-charge from time to time. The contractor will provide all facilities of such inspections free of cost. At the time of inspection the Engineer-in-charge or his representative will have a full liberty to reject any such materials which does not conform to the specifications or requirement. No claim for any rejected material will be entertained by the Engineer-in-charge . The contractor will remove all rejected materials from site at his own cost.

No. surplus material procured by the contractor will be accepted by the Engineer-in-charge.

The contractor will be responsible to get the Electric Installation cleared by the electrical Inspector of Punjab Government at his own cost.

 The arrangement of work boards shall be such that the operating handle of the top mounted switches are within the convenient reach of operators (about 1.2m .from the finished floor level ) and proper space shall be provided for the termination of the cable in the switches provided below the bus bars.
Two bolted type earthing terminals shall be provided on the switch boards. All individual, switches shall be connected with suitable size earth wire to the main earthing terminals of the switch board.
Danger Boards and shock treatment charts shall be supplied where ever required.
Installation and Maintenance Tools: 


The supplier along with the tender shall furnish a complete list of tools, appliances and  accessories required for the installation of switchgears, light fittings, pipes, cables and wires.
DRAWINGS
All drawings, test certificate, instruction manuals etc. shall be in English Languages and all dimensions and weights shall be in metric units.
The tenderer shall submit with the tender general arrangement drawings for the installation works, typical methods of cabling and cable supports pipe work and pipe supports, typical methods of earthing and fixing of light fittings, earthing etc. as offered by him in the tender.
The contractor shall submit all layout and general arrangement drawings as well as the typical details of all types of installation work in three sets to the  Engineer-in-Charge for approval before commencing the site installation work well in advance so that the site work shall not suffer. 
 After obtaining approval of the above drawings, the contractor shall supply three sets of the following drawings.
(a) The arrangement and support of conduit pipe.
(b) The position of light fittings, switches, plug socket and switch boards.
(c) Earthing installment.
(d) Layout plan showing the entire cable network.
On completion of work, the successful tenderer shall supply one set of tracing in transparent linen and five sets of prints of all the drawings incorporating all the changes/ modifications effected  during the execution of the contract. All wiring diagram shall indicate clearly, the switchboard, the  main and sub main wiring and the position of all the points with their controls. All the circuits shall be clearly indicated and numbered in accordance with IS: 375.
The technical literatures and operating instructions and the maintenance manuals shall also be supplied in triplicate to the Engineer-in-Charge approval after the completion of the installation work. 
TESTS:
Manufacturers standard tests in accordance with Indian standard and other standards adopted shall be carried out on all equipment and accessories covered by this specification so as to ensure efficient and satisfactory performance of all the components and also the equipment as a whole under working condition at site. The tenderer shall submit a complete list of all such tests. If the  Engineer-in-charge  so desired for special tests, to be carried out Under certain conditions, the same shall be made by the successful tenderer at his own expenses.
All equipment shall be tested at site before the commissioning in accordance with the adopted standard and Indian Electricity Rules. Voltage tests shall be carried out on each circuit on completion of wiring and cabling.

The bus bars within the bus-bar chamber shall be liberally spaced for taking the riser connections. The bus-bars with aluminum conductors shall be provided and PVC sleeves of different colour shall be mounted on them for easy identification. Bolted type joints for taking the riser connections, instead of clamped type shall be preferred.
TECHNICAL DATA:
The tenderers shall submit with their tender all such technical data which are required for complete evaluation of the equipment offered. The suppliers shall give complete technical informa​tion of the equipment  as per relevant Indian standards. The tenderer should supply such details of all equipment and materials offered specially with regard to the following:
(a) Fuse switch boards and distribution boards.
(b) Light fittings
(c)
Conduits and the accessories for them
(d) 
Switches/plug sockets.
(e) 
Cables and wires.
             The tenderer shall also give along with his tender the following details.
(a) Complete details of earthing electrodes, earthing station and earthing conductors.
                                         (b)Details of conduit supports.
(c)                     Details of all the equipment and accessories to be supplied.
Switches and Plug – Sockets 

Switches provided for control of light points shall confirm to IS: 1087 and shall be rated for 5A,250 V. or 157, 250, as required. The plug-sockets provided in all the places shall be three pin type.
 The box sockets shall be flush mounted type.
Ceiling Fans and Exhaust Fans

Ceiling fan shall conform to Indian Standard specifications IS: 374-1960, The fans shall be supplied with all standard accessories like regulator and capacitors etc.

The performance rating of the propeller fans shall in accordance with stipulations of IS: 2312.
All the fans shall be robust in design and construction and shall be supplied complete with wall bracket clamps etc.
 Fluorescent Fittings

All fluorescent fittings supplied shall conform in general to IS: 1913 and shall be complete with all standard accessories like choke, starter and capacitors etc. The type of enclosure provided for the fittings shall or that specified in the bill of quantities and the working drawings. The materials of construction for fittings use for outdoor installations and for use in the work  shall be such that they shall withstand the atmospheric condition in that area.
Lamp holders used shall be fully shock proof, spring-loaded rotary type to ensure positive lamp locking. It should also be not possible to touch live parts of the lamp-holder both after the lamp has been taken out and during the insertion or removal of the lamp. 
MAKES
Switches & Plug Sockets:

 Switches provided for control of light, fan plug points shall 2.1 conform to IS 1087 & shall be rated for 5A mps 250V. or 15A. 250V as required.

 The plug sockets provided in all the places shall be three pin type. The sockets shall be flush mounted type.

2.1
5A. FT switch socket & plug Ball push. 


Anchor /Cona/CPL
                         or equivalent having ISI mark
2.2
15 Amps switch socket & plug ball push 


            -do​-

2.3
b. k. angle holder





-do​
2.4 Superior type Bulk head with preventative glass 
steel guard water &t dust proof including holder 
(Porcelain) Bajaj or equivalentl G.E.C I Crompton
2.5 I.C, B/D.B. made of 16 C.R.C sheet painted with 

Anchor or          equivalent/G.E.CI


Red Oxide paint in 2 coats and one coat of grey

Cromptonl


paint with 15 Amps. 240V. cut out & neutral base 
Havells C & S.


having hinged type arrangement with brass screen 










2.6 
16 Amps. 32A. ICDP main switch 


B.P.C I Crompton








IJ.J.IHavelsl C&S
2.7 
1.5 mm2  2.5mm2  4 mm2 P.V.C 
coated wire 

           Having I.S.I. Mark
2.8. M.S. Board of C.R.C. sheet duly painted. 


with red oxide paint in coats & one coat of Grey


paint with 3 mm thick white bakelite cover.
3 .Polythene pipe superior quality with an uniform thickness of 3 mm confirming to relevant I:S :6946/1973 (Non metallic flexible conduits for electrical wiring.)
4. 
M. S. Conduit pipes of 16 SWG confirming to 1S:1653/72 with amendments up to date.
Expansion Joints
When crossing through expansion joints in buildings, the conduit sections across the joint shall be through approved quality heavy duty metal flexible conduits of the same size as the rigid conduit.
Telephone Lines-
Telephone wire should be solid annealed base copper of 0.4mm diameter having high density polyethylene, flame retardant low smoke wire. Average thickness of insulation should be 0.17mm having 0.74mm maximum diameter of insulated conductor. PVC jacket having FRV PVC compound with high oxygen index as per approved drawings and directions of Engineer –in- incharge.
	TECHNICAL SPECIFICATIONS FOR 380KVA D.G. SET
	

	 
	QUOTE FOR -D.G. SETS- with /without AMF Panel
	

	 
	BACK UP GENERATORS: Supply, Installation, Testing & commissioning of of 380 KVA Silent D.G.  Set comprising of Cummins Engine Model NTA-14-G3 or Equavalent with Power Command Control coupled to 380 KVA Stamford or Equavalent make alternator with PMG  both mounted on common Base frame with other standard accessories i.e. Fuel tank, Batteries with leads, AVM Pads suitably housed Silent Enclousre complete with  exhaust piping with Class-A MS black pipes  including the cost of bends, flexible joints, gaskets, Thermal insulation  with mineral wool with wire mesh and  SWG Aluminium cladding etc.  A suitable AMF PANEL for  380 KVA  D.G.sets  with  POWER COMMAND CONTROL LOGIC.                              Make:  Caterpillar / Cummins-Sudhir/ KIRLOSKAR GREEN.      
	

	 
	DIESEL ENGINE:
	

	 
	Cummins Engine model NTA 14-G3, 6 cylinders, vertical 4 stroke cycle, Water cooled developing 600 BHP at 1500 RPM under NTP conditions of BS:5514/ KIRLOSKAR make – ECO FRIENDLY (CPCB NORMS COMPLIANCE). The engine shall be provided with electrical starting arrangement and shall give the electrical output of 380KVA/ 304KW at 0.8 power factor, 415 Volts at the alternator terminal.
	

	 
	Other accessories of the engine would be as under:
	

	 
	COOLING SYSTEM
	

	 
	ù  Radiator / Heat Exchanger cooled
	

	 
	ù  Engine mounted Water pump
	

	 
	ù  Thermostats
	

	 
	ù  Corrosion Inhibitor
	

	 
	ù  Self contained piping
	

	 
	 
	

	 
	FUEL SYSTEM
	

	 
	ù  PT fuel pump
	

	 
	ù  Electronic STC Injectors
	

	 
	ù  Fuel filters
	

	 
	ù  Self contained piping
	

	 
	 
	

	 
	LUBRICATING SYSTEM
	

	 
	ù  Oil pump
	

	 
	ù  Strainer
	

	 
	ù  Lub oil cooler
	

	 
	ù  Oil filter
	

	 
	ù  Bypass filter
	

	 
	ù  Self contained piping
	

	 
	 
	

	 
	AIR INTAKE SYSTEM
	

	 
	ù  Dry type filter
	

	 
	ù  Air intake manifold with necessary connections
	

	 
	ù  Turbo charged after cooled 
	

	 
	 
	

	 
	EXHAUST SYSTEM
	

	 
	ù  Exhaust manifold
	

	 
	ù  Flexible piping
	

	 
	ù  Silencer (Residential)
	

	 
	 
	

	 
	GOVERNING SYSTEM
	

	 
	ù  Electronic Governor
	

	 
	 
	

	 
	STARTING SYSTEM
	

	 
	ù  Starter,  24V,  DC
	

	 
	ù  Battery charging Alternator
	

	 
	ù  With in-built Regulator 
	

	 
	 
	

	 
	POWERCOM GENERATOR SET CONTROL:
	

	 
	PowerCom control is a microprocessor based generator set monitoring, protection and electronic governing system. It offers an advanced level of functions for reliability and optimum generator set performance. It is designed for the genset environment, provided Genset protection, engine control and displays genset parameters (both Genset & Alternator), eliminating use of multiple conventional controls and metering like:
	

	 
	ù  Lube oil pressure
	

	 
	ù  Coolant Temperature 
	

	 
	ù  Engine Speed
	

	 
	ù  Hours Run
	

	 
	ù  Battery Voltage
	

	 
	ù  Common warning
	

	 
	ù  Common shutdown
	

	 
	ù  High Coolant temp warning and shutdown
	

	 
	ù  Low Lube Oil Pressure warning and shutdown
	

	 
	ù  Low Coolant Level shutdown
	

	 
	ù  Over Speed shutdown
	

	 
	ù  Charging failure indication
	

	 
	OTHER SYSTEM
	

	 
	ù  Flywheel
	

	 
	ù  Flywheel housing
	

	 
	ALTERNATOR:
	

	 
	Manufacturer
	

	 
	Rating 
	

	 
	Power factor 
	

	 
	Rated Generating Voltage
	

	 
	Voltage regulation
	

	 
	Frequency
	

	 
	Speed
	

	 
	Class of insulation
	

	 
	Winding connection
	

	 
	Overload capacity
	

	 
	Bearings
	

	 
	Enclosures
	

	 
	Parallel operation
	

	 
	The alternator shall be of self-excited, self regulated, self ventilated in brushless design, provided with suitable automatic voltage regulator and shall conform to BS:2613 or BS : 5000 and shall give rated output at NTP conditions.
	

	 
	Provision for Neutral/ Body Earthing: Points are available at side of the enclosure with the help of flexible copper wires from alternator neutral, and electrical panel body respectively. The Neutral earthing point is isolated through DMC insulator mounted on enclosure.
	

	 
	SOUND ATTENUATED SYSTEM
	

	 
	Sound proofing of enclosure is done with quality rock wool/mineral wool confirming to IS-8183 of 64/96 Kg/m3 density
	

	 
	The temperature inside the enclosure limited to 5-7°C over and above ambient temperature near air suction point.
	

	 
	The sound control system designed to suppress the sound level to 75 db maximum at 1 mtr. distance in open free field environment as per ISO 8528 part 10.
	

	 
	ESSENTIAL ACCESSORIES:
	

	 
	BASE RAIL:
	

	 
	Base rail with integral fuel tank is provided
	

	 
	FUEL TANK:
	

	 
	BATTERIES:
	

	 
	AVM PADS
	

	 
	FIRST FILL LUBE OIL 
	

	 
	 
	

	 
	CONTROL PANEL FOR DG SET:
	

	 
	The Generator control shall be indoor type, floor mounted, dust and vermin proof in sheet steel construction. The panel shall have doors at the front and back for proper maintenance. The panel shall have steel channel fabricated kick-plate and bolted type cable gland plate fitted at the bottom. The panel shall be constructed from 2 mm thick steel sheet. All the joints shall have proper gaskets.
	

	 
	Monitoring and control devices shall be housed on the front door. Generally the construction of the panel will be such that various equipments for applications will be housed in compartments. All incoming and outgoing power and control cables shall be from the bottom.
	

	 
	Panel will be equipped as follows:
	

	 
	INCOMER
	

	 
	   1 no. 3 pole, 800Amp ACB Manual Fixed type along with suitable Auto Changeover having bypass facility .
	

	 
	   Set of CTs for metering
	

	 
	 
	

	 
	INSTRUMENT
	

	 
	   1 - Voltmeter with selector switch
	

	 
	   1 - Ammeter with selector switch
	

	 
	   1 - Frequency meter
	

	 
	   1 - KWH meter
	

	 
	   1 – KW/ PF Meter
	

	 
	
	

	 
	INDICATION LAMPS
	

	 
	   Genset Running 
	

	 
	   Set on Load
	

	 
	   Phase Indication
	


	 
	Annexure ‘B’

	 
	Technical Specification  11KV/0.433KV  3 Phase 50 Hz Copper Wound 630 KVA Transformer with off Load Tap Changer

	Make: ABB/ AREVA/Kirloskar/Bharat Bijlee

	1
	Type
	3 Ph, 50 Hz, Oil Immersed, Naturally Cooled, Core Type, Double Wound

	2
	Reference Standard
	ISS 2026

	3
	Service
	Outdoor/indoor

	4
	KVA Rating
	630KVA

	5
	No load voltage ratio in Volts
	11/0.433V

	6
	Material winding 
	Copper

	7
	Connection
	 

	8
	HV Winding
	Delta

	9
	LV Winding
	Star

	10
	ISS Vector group reference 
	DYN11

	11
	Tapings on HV for HV variation
	Taping -2.5% to +7.5% steps @ 2.5%     

	12
	Type of Tap Changer
	Off Load

	13
	Guaranteed temperature rise in degree C
	 

	14
	a) By oil
	50

	15
	b) Winding by resistance mt.
	55

	16
	% impedance (IS tol.)
	Open

	17
	Cooling 
	ONAN

	18
	Termination
	 

	19
	HV
	Cable box

	20
	LV
	Cable box

	21
	Neutral
	Available on LV Side

	22
	Current transformer in neutral
	N/A

	23
	Paint
	Enamel, shade 631 of IS:5

	 
	Standard Accessories
	 

	1
	Monogram Plate
	 

	2
	Conservator with sump & drain plug
	 

	3
	Oil filling hole with flange and bolted cover
	 

	4
	Prismatic oil level gauge
	 

	5
	Dehydrating silica-gel breather
	 

	6
	Thermometer pocket
	 

	7
	Air release plug
	 

	8
	Lifting lugs
	 

	9
	Cover lifting lugs
	 

	10
	Jacking lugs
	 

	11
	Drain cum filter valve 32mm
	 

	12
	Earthing Boss
	 

	13
	PRV
	 

	14
	Storage & instruction plate
	 

	15
	Skid type under base
	 

	16
	Bi-directional rollers 
	 

	17
	Oil temperature indicator with A/T contacts
	 

	18
	Double Float Buchholz Relay with Shut off valve with A/T Contacts
	 

	19
	Winding Temperature Indicator with A/T contacts
	 

	20
	Marshalling Box Housing Termination of above accessories
	 

	Note: Oil: The transformer(s) will be supplied with oil for first filling conforming to IS: 335 & aditional 1 barrels of 210 Liter each to meet the spillage/wastage

	Tests: Before dispatch from Works, all the routine tests as per IS 2026 will be conducted. Copy of  type test to be supplied.


13. Elevators
13.1.0 GENERAL

This specification covers the minimum requirements for the design, engineering, manufacture, inspection, testing, supply and installation of Passenger Elevators with carrying capacity of 8 and 12 passengers. These Elevators shall be provided for transportation of   passengers/ goods up to 544 and 884 kg. respectivelyfrom basement grade to the highest platform with number of intermediate landings as described inthe Architectural drawings. All elevations, number of landings shall be reviewed post order stage for compliance with operational requirements of the  building.
13.2.0 SCOPE OF SUPPLY AND SERVICES

13.2.1 Scope of supply

The Contractor shall supply two (2) no. Passengers/goodsElevators up to 544 and 884 kg. (8 and 12 passengers) complete with, but not be limited to, the following:

- Complete Car body with door, Fan on top, Operating device(s), Car Guide

etc. with all other accessories.

- Counterweight and its guide rails with suitable fixtures.

- Drive mechanism with rope & sheaves - located in machine room.

- Accessories such as limit switches, landing stop switches, door contacts,

  alarm bell, car buffers, counterweight buffer and all other necessary

  accessories for ensuring safe operation of lift.

- Operating device at landing with necessary indicating devices.

- Landing door with necessary contacts.

- Landing door with emergency unlocking facility.

- Over speed safety mechanism

- Pit ladder.

- Lighting in the car.

- Lighting in hoist way and pit

- CP Block of adequate capacity in machine room for maintenance purpose.

- All Electrical equipments as per  Electrical

specification.

- Supply of Lubricants.

- Commissioning spares.

- Special tools and tackles for maintenance.

13.2.2 Scope of services

The scope of services shall include, but not be limited to, the following.

- Design, Engineering, Manufacture, Testing, Painting and Supply of the

complete equipment at site.

- Erection of (8 & 12 passengers) Elevators equipment complete including

cutting holes, welding supports, brackets and counterweight rail brackets.

- Properly framed and enclosed hoist way including its extension (machine

room) above the roof. All civil & foundation works.

- Passenger  Elevators pit of proper depth below the lowest landing.

- Continuous sill bearing area for each hoist way entrance of proper

construction so as to achieve anchorage and support for each sill, if &

wherever required.

- Monorail beam in the machine room and rolled steel sections with bearing

plates for support of the machine with metal grating, buffer support channels

in the pit.

- All safety norms as per statutory regulations shall be complied by each Elevator Package

vendor.

- Elevators over weight safety shall be considered by each elevator package vendor.

- In case of power failure the lift should travel to the nearest floor and stop with gate

wide open till power resumed.

- Contractor shall arrange inspection and initial certification of Elevators
installation at site by statutory authorities. All inspection/certification expenses

shall be borne by contractor. However, statutory fees shall be paid by the

Purchaser.

- Contractor / Vendor's free maintenance shall be available on the Passenger

 Elevators for a period of one year after the Passenger Elevators equipment is commissioned and handed over to thepurchaser. During free maintenance period, Contractor / Vendor shall carry

out load testing and safety checks once in six month to meet the statutory requirement.

- After free maintenance period, the Elevators Vendor's AMC services shall also

be available for regular maintenance of each Elevator on chargeable basis, for

which Elevator Vendor shall quote AMC charges separately on yearly basis.
- Maintenance (Free as well as AMC) shall be for routine inspection of

Elevators, checking of clearances, necessary adjustment, lubrication etc.

The replacement of damaged parts shall be by Elevator Vendor within AMC.

- Attending breakdowns of Elevators within short notices shall also be part of

maintenance work.

13.3.0 CODES AND STANDARDS

Following codes and standards (latest edition) shall be followed for design,

fabrication, testing etc.

IS: 14665: Part 1 - Guidelines for Outline dimensions of Passenger, Goods,

Service & Hospital Lifts.

IS : 14665: Part 2 - Code of practice for Installation, operation and maintenance

of Electric Passenger and Goods Lifts.

The installation and testing shall be carried out as required by the local codes and as

per normal practice prevalent in the Lift Industry, Lift Act & Rules.

13.4.0 TECHNICAL REQUIREMENTS

The Passenger  Elevators shall generally be endowed with following

minimum features. Additional features required as per Elevator Vendor’s standard

design shall also be provided.

13.4.1 Drive Unit

The Drive Unit shall be of the single wrap traction type, and shall include a motor,

electro-mechanical brake, reduction gear, sheave, shaft, all compactly mounted on a

single base plate. The worm shaft and sheave shaft shall be provided with

suitable bearings. The bearings shall be selected for minimum 40,000 hrs life. The

driving sheave shall be grooved to ensure sufficient traction and minimise rope wear.

Adequate means of lubrication shall be provided for all bearings and gearbox.

13.4.2 Base Plate

A properly machined drive unit base plate of steel construction shall be supplied.

13.4.3 Foundation

The machine shall be placed directly above the hoist way in machine room on

suitable steel structure and RSJ sections with suitable anti vibration pads in

between machine base plate and its support to reduce vibration.

13.4.4 Brake

The direct current brake shall be spring applied and electrically released and

designed to provide smooth stops under variable loads.

13.4.5 Controller

An automatic controller shall be provided which shall control all the operations

starting/ stopping, application of brake in case of power failure etc. An automatic

rescue device shall be provided, that will move lift to the nearest upward and

downward landing (subject to load) in the event of power failure.

13.4.6 Ropes

The Passenger Elevators shall be provided with traction steel hoist ropes

(galvanized).

13.4.7 Car Frame

The car frame consisting of car enclosure and the floor shall be fabricated out of

rolled sheet sections. Suitable guides shall be provided for smooth up/down

movement of the car. The car safety device shall be located underneath the car

frame. Floor plate shall be chequered type. The car frame shall be robust enough to

withstand occasional impact loading by a forklift or platform truck.

13.4.8 Operating Devices

These shall be furnished as flush type finished metal panel containing buttons

marked to correspond with landings served. An emergency stop switch and an

alarm button connected to a bell shall serve as an emergency signal. It shall be

possible to operate the Passenger Elevators both from inside the car

and from various landing floors.

13.4.9 Door Open & Emergency Bell

A bell, furnished and installed in the car, shall ring while a landing button is pressed and

the car gate or hoist way door is open. Emergency call bell shall be provided at ground

floor. Contractor shall also make provision to extend the alarm to nearby control room.

13.4.10 Car Gate Contact

An electric contact shall be provided for the car door or gate. The contact shall be

designed to prevent movement of the car away from a landing unless the door or

gate is in properly closed position. For starting the lift, the door shall be closed

manually and a button shall be pressed.

13.4.11 Car operation

The car shall not start unless the car gate is in the closed position and all hoistway

doors are locked in the closed position. Momentary pressure of car or hallway button

shall send the car to the landing selected where the car will automatically stop. Car

operation shall be of “simplex full collective up and down” type. Momentary pressure of

a landing button shall bring the car to the desired landing. Car position shall be

indicated at all the floors and also inside the car.

13.4.12 Guides

Contractor shall furnish steel Tee guides with necessary brackets for car and

counterweight.

13.4.13 Hoist way Door and Car Door

The hoist way door as well as the car door shall be of sliding shutter collapsible type

(vertical bi- parting) of steel construction and shall be suitable for manual operation.

Each hoist way door shall be provided with an interlock, which shall prevent movement

of car away from the landing unless all the doors are closed and locked. The interlocks

shall also prevent opening of the doors except at the landing where the car is stopping

or has stopped.

13.4.14 Hoist way Landing

Suitable Push button shall be provided at each landing. It shall be possible to load the

Passenger cum Freight Elevator at any floor and send unmanned to any floor.

13.4.15 Counter Weight

For economical operation of the Passenger  Elevators suitable counter

weight arrangement, moving in guided structural steel frame, shall be provided.

13.4.16 Over speed Safety

An over speed safety device to stop the car whenever the car achieves runaway

speed limit resulting from high speed descending of the car, shall be provided. The

device shall be operated by a centrifugal governor, which continuously and

automatically senses the car speed. The actuation of the safety device shall cut off the

power supply to the motor and apply the brake immediately. An alarm shall be

activated. Afterwards it shall be possible to bring the car safely to the nearest landing to

rescue men and materials.

13.4.17 Terminal and Final Limits

Terminal limit switches shall be provided to slow down and stop the car

automatically at the terminal landing. To arrest movement of car beyond the

terminal landings, final limit switches shall be provided which on operation shall cut off

the power and apply the brake immediately. Inching device shall be provided for

accurate positioning of the car with the landings.

13.4.18 Terminal Buffers

Spring buffers shall be installed as a means of stopping the car and counterweight at

the extreme limits of travel. Buffers in the pit shall be mounted on steel channels

provided by purchaser, placed between both the car and counterweight guide rails.

13.4.19 Indications

Following signals shall be provided:

1. Hall buttons with Up/Down arrows at all floors

2. Car position indication with arrow in the car.

3. Car position indication with arrow in hall on all floors.

13.4.20 Following details shall be displayed inside car

1. Name plate indicating capacity of lift.

2. Operating instructions in English and Hindi language.

13.4.21 Emergency rescue procedure shall be displayed in machine room.

13.4.22 Electrical Equipment

One point power supply of 415V, 3 Phase, 4 Wire + 10% and 50Hz + 3% shall be

provided to the package unit Power Distribution Board (PDB) / Panel in machine room,

further distribution shall be by vendor. electrical works for the Elevator shall be in

Elevator Vendor’s scope and shall be as per enclosed Electrical specification.

Electrical equipments as listed below but not limited to following shall be in package

vendor's scope.

- Motors.

- Power distribution board(Package unit panel)

- VVVF drive.(As required for Vendor design)

- Power and control cables along with accessories i.e. cable gland (brass/Nickel

cadmium ,double compression) and lugs including hardware.

Cable specification shall be as follows,

MV Power cables shall be with stranded Aluminium conductor,XLPE insulation,PVC

inner sheath,armoured and overall FRLS PVC outer sheath.

All Control cables shall be copper conductor ,XLPE insulation,PVC inner

sheath,armoured and overall FRLS PVC outer sheath.

Cable type shall be selected to meet the Statutory requirements.

- Lighting panel ,Lighting fixtures,Emergency light fixtures(With 2 hour battery backup)

and receptacles for maintenance along with cables, Cable gland, Lugs and junction

boxes including hardware etc. for Lighting inside Car(Elevator), hoist way, Pit and

machine room etc.

- Earthing material including hardware and accessories for all equipments under

Elevator package. Package Earthing shall be connected to nearest main earth grid.

- Paging handset , speaker, Power and Signal cables upto Junction box (at ground floor

near staircase) with all accessories including hardware.

- Push buttons switches,Selector switches and Alarms bell etc.required for package.

- Junction boxes as required.

- Miscellaneous items for completing Electrical works in all respect.

13.4.23 Provision shall be made in Elevator control panel to hook-up Signal for Emergency

operation from Fire alarm System.

13.4.24 Make of major Equipments shall be as below.

Motor : Bharat Bijlee/ Crompton geaves/ Siemens/Marathon Electric/Kirloskar.

VVVF drive : Rockwell / L & T / Siemens / ABB / Hitachi / Toshiba / Fuji.

Switchgear components : L & T / Siemens / Schneider.

Power and control cables : Nicco / Polycab / RPG / Universal cables.

Lighting Fixtures : Bajaj / Crompton / Philips.

Cable glands and Junction boxes : Baliga / FCG flameproof / FCG Power / Flexpro

Electrical.

13.4.25 Access to elevator door should not be less than the width of the car.

13.4.26 Also, forklift access to the grade level landing shall be ensured while making

layout. If there is not enough space for the fork lift access, suitable double door

arrangement on the other side of the lift shall be provided with proper approach to
the ground floor.

13.5.0 INSPECTION AND TESTING

All equipment shall be subjected to stage wise expediting, inspection and testing

at vendor’s/sub-vendor’s works by purchaser/ authorized inspection agency.

Contractor shall submit Quality Assurance (QA) procedure before commencement of

fabrication for review. Contractor shall carry out the tests as required by thelocal code and as per normal practice of the lift industry. Over-load testing will be doneas per IS Code for Freight Elevator.

Approval of Elevators  Installation

Contractor / Elevator Vendor shall comply with the requirement of local laws and

statutory authorities. Lift inspection etc. and getting the requisite certification for

operation of lift at site is included in Contractor’s scope of services. All inspection /

certification expenses shall be borne by Contractor.

13.6.0 GUARANTEE

The Contractor shall stand guarantee specifically for the following performance.

- Rated capacity of the Elevators.

- Speed of the Elevators.

- Accurate positioning of the Elevators at all landings.

The above shall be proved at site during Performance Guarantee Run.

13.7.0  REQUIRED VENDOR FOR ELEVATORS 
M/s OTIS, INDIA,  M/s MASPRO, ITALY M/s KONE, INDIA, M/s FUJI, JAPAN ,M/s SHINDRAL Etc.
14. RAIN WATER HARVESTING :
Intake capacity of recharge well has been considered 10 ltr per second.

One recharge well will consume 36 m3/hr 

Water to be stored: 82m3-36 m3 =42 m3
1 No. Recharge  structure with 1 no. recharge well is to  be constructed. A recharge structure of 6 m long 4 m wide and 3 m  deep is to be constructed at the lowest point available in the plot which is marked on the site plan attached to the report. The lower portion of 1.5 m thickness to be filled up with three layers of filter media.

From base to 0.5m  boulders of 50 to 100mm size  gravel of 5 to 10mm size  followed by 2 to 4mm size be filled up as shown in the drawing.


1. The drilling for the recharge well to be done with reverse rotary method down to the depth of             120m below ground level.


2. The dia of the bore well  to be kept as 450mm (18”)


3. The bore hole to be electrically logged to decipher the coarse and granular zones.


4. The assembly of 200mm (8”) may be lowered.

5.  The material of well assembly may be mild steel.

6. The slotted pipe of 1.5mm slot size may be provided against the granular zones. The total length of slotted pipes may 20-25m ( depending upon the strata encountered).

7. The annular spaces to be filled up with gravel of 2-4 mm size.

8. Nylon mesh or jali is not to be used.

9. The well is to be developed with air compressor and submersible pump  for sufficient time      to remove the mud and silt content.

10. The proposed site of recharge structures are marked in the drawing.
11. An overflow  pipe may be kept  to avoid water logging in case of failure of structures. The overflow pipe should be connected to storm  water drain.

15. FORM WORK (CENTERING & SHUTTERING)

Form Work

Form work shall include all temporary or permanent forms or moulds required for forming the

concrete which is cast-in-situ, together with all temporary construction required for their support.

Design & Tolerance in Construction

Form work shall be designed and constructed to the shapes, lines and dimensions shown on the

drawings with the tolerance given below.

(a) Deviation from specified dimension of cross                         +12 mm

section of columns and beams                                                   -6 mm

(b) Deviation from dimensions of footings

(i) Dimension in Plan                                                                  (+ 50 mm 


   -12 mm)

(ii) Eccentricity in plan                                                               0.02 times the width of the footing    
                                                                                                  in the direction of deviation but not

                                                                                                  more than 50 mm.

(iii) Thickness                                                                           + 0.05 times the specified thickness.

(Note- These tolerance apply to concrete dimensions only, and not to positioning of vertical steel or

dowels).

General Requirement

It shall be strong enough to withstand the dead and live loads and forces caused by ramming and

vibrations of concrete and other incidental loads, imposed upon it during and after casting of concrete. It

shall be made sufficiently rigid by using adequate number of ties and braces, screw jacks or hard board

wedges where required shall be provided to make up any settlement in the form work either before or

during the placing of concrete.

Form shall be so constructed as to be removable in sections in the desired sequence, without

damaging the surface of concrete or disturbing other sections, care shall be taken to see that no piece is

keyed into the concrete. Material for Form Work

(a) Propping and Centering : All propping and centering should be either of steel tubes with

extension pieces or built up sections of rolled steel.

 (a) Centering/Staging : Staging should be as designed with required extension pieces as

approved by Engineer-in-Charge to ensure proper slopes, as per design for slabs/ beams etc.

and as per levels as shown in drawing. All the staging to be either of Tubular steel structure

with adequate bracings as approved or made of built up structural sections made form rolled

structural steel sections.

 (b) In case of structures with two or more floors, the weight of concrete, centering and shuttering

of any upper floor being cast shall be suitably supported on one floor below the top most floor

already cast.

(c) Form work and concreting of upper floor shall not be done until concrete of lower floor has set

at least for 14 days.

Shuttering: Shuttering used shall be of sufficient stiffness to avoid excessive deflection and

joints shall be tightly butted to avoid leakage of slurry. If required, rubberized lining of material as

approved by the Engineer-in-Charge shall be provided in the joints. Steel shuttering used or concreting

should be sufficiently stiffened. The steel shuttering should also be properly repaired before use and

properly cleaned to avoid stains, honey combing, seepage of slurry through joints etc.

(a) Runner Joists: RSJ, MS Channel or any other suitable section of the required size shall be used

as runners.

(b) Assembly of beam head over props. Beam head is an adopter that fits snugly on the head plates

of props to provide wider support under beam bottoms.

(c) Only steel shuttering shall be used, except for unavoidable portions and very small works for

which 12 mm thick water proofing ply of approved quality may be used.

Form work shall be properly designed for self weight, weight of reinforcement, weight of fresh

concrete, and in addition, the various live loads likely to be imposed during the construction process

(such as workmen, materials and equipment). In case the height of centering exceeds 3.50 metres, the

prop may be provided in multi-stages. A typical detail of multistage shuttering.
Camber: Suitable camber shall be provided in horizontal members of structure, especially in

cantilever spans to counteract the effect of deflection. The form work shall be so assembled as to

provide for camber. The camber for beams and slabs shall be 4 mm per metre (1 to 250 ) or as directedby the Engineer-in-Charge, so as to offset the subsequent deflection, For cantilevers the camber at free

end shall be 1/50th of the projected length or as directed by the Engineer-in-Charge.

Typical arrangement of form work for ‘beams, columns and walls’ and form secured by wall ties.
Walls : The form faces have to be kept at fixed distance apart and an arrangement of wall ties

with spacer tubes or bolts is considered best. A typical wall form with the components identified The two shutters of the wall are to be kept in place by appropriate ties, braces and

studs, 
Removal of Form work (Stripping Time) : In normal circumstance and where various types of

cements are used, forms, may generally be removed after the expiry of the following periods:

	Type of Form work
	Minimum period Form work for OPC43 grade


	Minimum period

Before Striking

Form work for

PPC

	(a) Vertical form work to columns,

walls, beams


	16-24 h
	24-36 h

	(b) Soffit form work to slabs (Props to

be refixed immediately after

removal of formwork)


	3 days
	4 days

	(c) Soffit form work to beams (Props to be refixed immediately after removal of formwork


	7 days
	10 days

	(d) Props to slabs:

(1) Spanning upto 4.5m

(2) Spanning over 4.5m


	7 days

14 days
	10 days

20 days

	(e) Props to beams and arches:

(1) Spanning upto 6m

(2) Spanning over 6m


	14 days

21 days
	20 days

30 days


Note 1: For other types of cement, the stripping time recommended for ordinary Portland cement may

be suitably modified. Generally If Portland pozzolana or low heat cement or OPC with direct

addition of fly ash has been used for concrete, the stripping time will be 10/7 of the period

stated for OPC with 43 grade cement above.

Note 2: The number of props left under, their sizes and disposition shall be such as to be able to

safely carry the full dead load of the slabs, beam or arch as the case may be together with

any live load likely to occur during curing or further construction.

Note 3: For rapid hardening cement, 3/7 of above periods for OPC 43 grade will be sufficient in all

cases except for vertical side of slabs, beams and columns which should be retained for at

least 24 hours.

Note 4: In case of cantilever slabs and beams, the centering shall remain till structures for counter

acting or bearing down have been erected and have attained sufficient strength.

Note 5: Proper precautions should be taken to allow for the decrease in the rate of hardening that

occurs with all types of cement in cold weather and accordingly stripping time shall be

increased.

Note 6: Work damaged through premature or careless removal of forms shall be reconstructed within

24 hrs.

Surface Treatment

Oiling the Surface : Shuttering gives much longer service life if the surfaces are coated with

suitable mould oil which acts both as a parting agent and also gives surface protections.

A typical mould oil is heavy mineral oil or purified cylinder oil containing not less than 5%

pentachlorophenol conforming to IS 716 well mixed to a viscosity of 70-80 centipoises.

After 3-4 uses and also in cases when shuttering has been stored for a long time, it should be

recoated with mould oil before the next use.

The second categories of shuttering oils / leavening agents are Polymer based water soluble

Compounds. They are available as concentrates and when used diluted with water in the ratio of 1:20 or

as per manufacturer specifications. The diluted solution is applied by brush applications on the

shuttering both of steel as well as ply wood. The solution is applied after every use.

The design of form work shall conform to sound Engineering practices and relevant IS codes.

Inspection of Form Work

The completed form work shall be inspected and approved by the Engineer-in-Charge before the

reinforcement bars are placed in position.

Proper form work should be adopted for concreting so as to avoid honey combing, blow holes, grout

loss, stains or discoloration of concrete etc. Proper and accurate alignment and profile of finished

concrete surface will be ensured by proper designing and erection of form work which will be approved

by Engineer-in-Charge.

Shuttering surface before concreting should be free from any defect/ deposits and full cleaned so as

to give perfectly straight smooth concrete surface. Shuttering surface should be therefore checked for

any damage to its surface and excessive roughness before use.

Erection of Form Work (Centering and shuttering): Following points shall be borne in mind

while checking during erection.

(a) Any member which is to remain in position after the general dismantling is done, should be

clearly marked.

(b) Material used should be checked to ensure that, wrong items/ rejects are not used.

(c) If there are any excavations nearby which may influence the safety of form works, corrective and

strengthening action must be taken.

(d) (i) The bearing soil must be sound and well prepared and the sole plates shall bear well on the

ground.

(ii) Sole plates shall be properly seated on their bearing pads or sleepers.

(iii) The bearing plates of steel props shall not be distorted.

(iv) The steel parts on the bearing members shall have adequate bearing areas.

(e) Safety measures to prevent impact of traffic, scour due to water etc. should be taken. Adequate

precautionary measures shall be taken to prevent accidental impacts etc.

(f) Bracing, struts and ties shall be installed along with the progress of form work to ensure strength

and stability of form work at intermediate stage. Steel sections (especially deep sections) shall be

adequately restrained against tilting, over turning and form work should be restrained against

horizontal loads. All the securing devices and bracing shall be tightened.

(g) The stacked materials shall be placed as catered for, in the design.

(h) When adjustable steel props are used. They should:

1. be undamaged and not visibly bent.

2. have the steel pins provided by the manufacturers for use.

3. be restrained laterally near each end.

4. have means for centralizing beams placed in the forkheads.

(i) Screw adjustment of adjustable props shall not be over extended.

 (j) Double wedges shall be provided for adjustment of the form to the required position wherever

any settlement/ elastic shorting of props occurs. Wedges should be used only at the bottom end

of single prop. Wedges should not be too steep and one of the pair should be tightened/ clamped

down after adjustment to prevent shifting.

(k) No member shall be eccentric upon vertical member.

(l) The number of nuts and bolts shall be adequate.

(m) All provisions of the design and/or drawings shall be complied with.

(n) Cantilever supports shall be adequate.

(o) Props shall be directly under one another in multistage constructions as far as possible.

(p) Guy ropes or stays shall be tensioned properly.

(q) There shall be adequate provision for the movements and operation of vibrators and other

construction plant and equipment.

(r) Required camber shall be provided over long spans.

(s) Supports shall be adequate, and in plumb within the specified tolerances.

Measurements

General : The form work shall include the following:

(a) Splayed edges, notching, allowance for overlaps and passing at angles, sheathing battens,

strutting, bolting, nailing, wedging, easing, striking and removal.

(b) All supports, struts, braces, wedges as well as mud sills, piles or other suitable arrangements to

support the form work.

(c) Bolts, wire, ties, clamps, spreaders, nails or any other items to hold the sheathing together.

(d) Working scaffolds, ladders, gangways, and similar items.

(e) Filleting to form stop chamfered edges of splayed external angles not exceeding 20mm wide to

beams, columns and the like.

(f) Where required, the temporary openings provided in the forms for pouring concrete, inserting

vibrators, and cleaning holes for removing rubbish from the interior of the sheathing before

pouring concrete.

(g) Dressing with oil to prevent adhesion and

(h) Raking or circular cutting

16. PRESSED STEEL DOOR FRAMES (SECURITY ROOM)
16.1.1 Materials

Steel door frames shall be manufactured from commercial mild steel sheet of specified thickness,

conforming to IS 2062 and 4351.

Steel door frames with or without fan light shall be made in the profiles  which

may be manufactured to suit doors of either type opening inwards or outwards as directed by the

Engineer-in-Charge.

16.1.2Construction

Each door frame shall consist of hinge jamb, lock jamb, head and if required angle threshold. These shall be welded or rigidly fixed together by mechanical means. Where no angle

threshold is required, temporary base tie shall be screwed to the feet of frames in order to form a rigid

unit. Where so specified base ties shall be of pressed mild steel 1.25 mm thick adjustable to suit floor

thickness of 35 or 40 mm and removable , or alternatively, threshold of mild steel angle of section 50 x

25 mm, minimum shall be provided for external doors frames.

16.1.3Fabrication

The pressed steel door frames shall be got fabricated in an approved workshop as approved by the

Engineer.

16.1.4 Fixing Lugs  : There shall be three adjustable lugs with split end tail to each jamb

without fan light, and four for jamb with fan light.

The head of the fixing lug shall be of one of the following lengths:

(a) 98 mm long for use with profile A

(b) 120 mm long for use with profile B

(c) 160 mm long for use with profile C

The head shall be made from flat steel strip 25 mm wide and not less than 1.60 mm thick

The tail of the lugs shall be 200mm long and shall be made of steel strip not less than 40 mm wide

and not less than 1 mm thick.

16.1.5 Hinges  : 100 mm mild steel butt hinges shall be used. For door frames 80 cm wide

and under, three hinges shall be rigidly fixed to one jamb and for door frames above 80 cm wide, four

hinges shall rigidly fixed to one jamb, if it is single shutter, where the height of door shutter exceeds 2.15 
metres, one additional hinge shall be provided for every 0.5 m or part thereof the additional height.

In all cases the hinges shall be so fixed that the distance from the inside of the head rebate to the

top of the upper hinge is 20 cm and the distance from the bottom of the door frame to the bottom of the

bottom hinge is also kept about 200 mm. The middle hinges shall be at equal distances from lower and

upper hinges or as agreed to between the purchaser and the supplier. Hinges shall be made of steel 2.5

mm thick with zinc coated removable pin of 6 mm diameter. The space between the two leaves of the

hinge when closed shall be 3 mm and the leaf that is not welded to the frame shall have four counter

sunk holes to take No. 10 cross recessed head wood screws.

16.1.6 Mortar Guards : Mortar guards of thickness of main frame sheet shall be provided in

accordance to provisions of IS 4351 and as instructed by Engineer-in-charge shall be provided. These

shall be welded to the frame at the head of the frame for double shutter doors to make provision for

bolts. These shall also be provided to the frame behind the hinges, mortice locks and latches, slots,

aldrop and sliding /tower bolts.

16.1.7Lock – Strike Plate : There shall be an adjustable lock- strike plate of steel complete with

mortar guard to make provision for locks or latches complying with the relevant Indian Standards.

(IS 4351) Lock-strike plates shall be of galvanized mild steel and fixed at 95 cm from the head of the frame.

16.1.8 Shock Absorbers : For side hung door there shall not be less than three buffers or rubber or

other suitable material inserted in holes in the rebate. one shall be located at the centre of the lock jamb and the other two shall be at 30 cm. from top and bottom of the frame. For double leaf shutter door, two buffers shall be provided.
16.1.9 Finishing

The surface of door frame shall be thoroughly cleaned, free of rust, mill-scale dirt oil etc. either by

mechanical means, for example sand or shot blasting or by chemical means such as picking. After

pretreatment of the surface one coat of approved primer i.e. red oxide zinc chrome primer conforming to IS 2074. Two coats of paints as directed by the Engineer-in-charge shall be applied to the exposed

surface.

16.1.10 Fixing

Frames shall be fixed up right in plumb and plane. To avoid sag or bow in width during fixing or

during construction phase, temporary struts across the width preventing sides bulging inwards may be

provided. Wall shall be built solid on each side and grouted at each course to ensure solid contact with

frame leaving no voids behind the frame.

Three lugs shall be provided on each jamb with spacing not more than 75 cm. The temporary struts

should not be removed till the masonry behind the frame is set. In case screwed base tie is provided,

this should be left in position till the flooring is laid when it can be removed.

After pretreatment of the surface, one coat of steel primer and two coats, of paint, as directed by

Engineer shall be applied to the exposed surface.

16.1.11 Measurements

The length shall be measured in running metre correct to a cm along the centre line of the frames.
17.  STEEL WORK WELDED  FOR  RAILING USING M.S. SQUARE BAR  AND TUBULAR PIPE
 Fabrication

 Fabrication shall  be done as per drawing as specified in IS 800.

 Welding : Welding shall  be done by electric arc process as per IS 816 and IS 823.

Generators shall be arranged by the contractor at his own cost unless otherwise specified. 

The work shall be done as shown in the  drawings which should clearly indicate various details

of the joint to be welded, type of welds, shop and site welds as well as the types of electrodes to be

used. Symbol for welding on plans and shops drawings shall be according to IS 813.

The maximum dia of electrodes

for welding work shall be as per IS 814. Joint surfaces which are to be welded together shall be free

from loose mill scale, rust, paint, grease or other foreign matter, which adversely affect the quality of

weld and workmanship.

 Precautions : All operation connected with welding and cutting equipment shall conform to the

safety requirements given in IS 818 for safety requirements and Health provision in Electric and gas

welding and cutting operations.
 Inspection and testing of welds shall be as per IS 822.

 Assembly : Before welding is commenced, the members to be welded shall first be brought

together and firmly clamped or tack welded to be held in position. This temporary connection has to be

strong enough to hold the parts accurately in place without any disturbance. 
Painting : Before the member of the steel structures are placed in position or taken out of the

workshop these shall be painted.
Measurements

The work as fixed in place shall be measured in running metres correct to a millimetre and weights

calculated on the basis of standard tables correct to the nearest kilogram. The standard weight of steel

sections shall conform to IS 808 with tolerance in sizes as per IS 1852.
18.  STONE CLADDING

 Material

Stone shall be of the type as specified in the item. It shall be hard, sound durable and tough free

from cracks, decay and weathering and defects like cavities cracks, flaws, holes, veins, patches of soft

or loose materials etc. Thickness of stone shall be as specified

Stone shall be cut with the gang saw to the required size and shape on all beds and joints so as to

free from any waviness and to give truly vertical horizontal surface as required. The exposed face and

sides of stones forming joints shall be such that the straight edge laid along the face of the stone is in

contact with every point on it. All the visible angle and edges shall be square and free from chipping. The

dressed stone shall be of the thickness specified with permissible tolerance of + 2 mm.

Before starting the work, the contractor shall get shall get the samples of stone approved by Engineer-Incharge.

Approved sample shall be kept in custody of Engineer-in-Charge and stones supplied and used

on the work shall conform to sample with regard to soundness, colour, veining and general texture. The

stone shall be cut by gang saw into slabs of required thickness along the places parallel to the natural

bed. When necessary double scaffolding for fixing the stone at greater heights, jib crane or other

mechanical appliances shall be used to hoist the heavy pieces of stone and placed them into correct

positions. Care shall have to be taken that corners of the stone are not damaged. Stone shall be

covered with gunny bags before tying chain or rope is passed over and it shall be handled carefully.

 No pieces which has been damaged shall be used that work

Stacking and Storing

Stone slabs are thin and brittle and should never be stacked flat across timber supports. They

should therefore, be stacked on edge on timber or like runners. Packing pieces inserted between the

slabs may be rope or timber. Slabs shall be well covered with plastic sheeting to protect them from any

possible staining.

Fixing

The size & shape of the cramps shall be as per drawing and as per directions of Engineer-in-charge.

The samples of steel cramps should be approved in advance before starting the stone cladding work.

The cramp shall be attached to top and bottom of the stone. The cramps shall have inbuilt adjustment

for vertical and horizontal alignment. The cramps used to hold support and transfer the load of stone

unit to the supporting structured steel shall be designed by the manufacturer and approval of the same

shall be obtained from the Engineer-in-Charge.

The minimum number of clamps required shall be as per requirement of design to carry the load of

individual stone slabs. The cramps shall be spaced not more than 60 cm horizontally and vertically along

the stone side for insertion of pins / bolt attached with the steel cramps. Adequate cutting in stone shall

be made with precision instrument to hold the cramps pins at the joints.

Stone shall be secured with clamps with high quality workmanship. The walls shall be carried up

truly plumb. All the courses shall be laid truly horizontal and all the vertical joints truly vertical. The

sequence of execution for cladding work shall be approved by the Engineer-in-Charge.

Scaffolding

Double scaffolding having two sets of vertical supports shall be provided. The supports shall be

sound and strong, tied together with horizontal pieces over which scaffolding planks shall be fixed.

Measurement: The length and breadth shall be measured correct to a cm. The area shall be calculated in square metre correct to two places of decimal. Any opening of area 0.01 sqm. or less shall not be deducted.
19. AIR CONDITIONING SYSTEM
Section 1

System Design Data

1.
General
1.1
The System Design, basis of Design, estimated requirements and other relevant data are outlined in this section.
2.
Location :


2.1        The proposed Water Resources Bhawan in Sector- 68, S.A.S. Nagar, Mohali under Hydrology Project-II 

3.
Scope of Work :

3.1
The work proposed under this NCB includes supply, installation, testing and commissioning of the complete HVAC system as elaborated in design   drawings, detailed specifications and bill of quantities.for the proposed building. 

    
The scope shall cover Supply  and  Installation of all necessary equipment including  water cooled screw chillers, primary CHW pumps, secondary CHW pumps, condenser water pumps, FRP cooling towers, double skin air handling units, energy recovery wheel (ERW), extract fans, inline fans, propeller fans, MS heavy class CHW/ CDW piping with insulation & valves etc.

Scope of work also includes supply, fabrication and   installation   of GSS ductwork, grilles/diffusers and insulation as required.  

Routine testing ,pressure testing of fabricated components, balancing and Commissioning of the entire HVAC system  and performance testing as per system requirement shall also be covered in the scope .



The Contractor shall  be responsible to complete the  entire  work  under  scope   in all   respect in line with the  contract   documents  and  with  the   directions  of  and  to  the satisfaction of the Architects/Consultants  and  Owners.

The Contractor  shall furnish all labour, materials and equipment ( except those to be supplied by the Owners, if any) as  listed  under  bill  of  quantities and  specified  otherwise,  transportation and incidental necessary for supply, installation, testing and commissioning of complete HVAC  system.

The scope shall also cover supply and installation of   materials,  equipment,  appliances  and   incidental  work  not specifically  mentioned  herein  or  noted   on   the    drawings    or    documents    as  being furnished  or  installed,  but which are necessary and customary  to  make  a complete  installation. Supply of such material/equipment and execution shall be carried out in accordance with the latest International and IS codes & specifications. In the event of non- availability of relevant IS or International codes/specifications, good engineering practices shall be adopted.
4.
Design Considerations:

4.1
The system proposal is to be designed to fulfill the following objectives.

4.1.1
Low capital cost.

4.1.2
Energy efficient throughout the varying load patterns.

4.1.3
Minimum Power Demand.

4.1.4
Providing required Indoor air quality (IAQ) with reduced operating cost.

4.1.5
Maximum flexibility of operation.

4.1.6
Use of highly responsive control system (BMS) to optimize system functioning.

5.
System design

5.1      High Side System

5.1.1
The proposed building would be air conditioned by providing a chilled water system comprising 2 Nos. water cooled screw chilling units of 140 TR capacity each. 

5.1.2
There shall be a chilled water & condenser water pumping system for the various load centre.

5.1.3 The chilled water pumps shall have primary & Variable secondary pumping system.

5.1.4    The chilled water pumps shall circulate the chilled water from the chilling units and to the air handling units and fan coil units.

5.1.5   For winter heating there would be 2 Nos. hot water Generators of 63 KW each totaling to 126 KW.

5.1.3 The water cooled chilling units shall be provided with 2 no. twin cell cooling towers each of 160 TR capacity.

5.2
LOW SIDE SYSTEM

Air Handling System (Ceiling suspended/ Floor Mounted type)

5.2.1
Each floor will be served by combination of floor mounted and ceiling suspended  air handling units to make the installation maintenance friendly. 

5.2.2
The AHUs will be of double skin body with an extruded aluminum frame work, and high efficiency imported fan with low noise level.
5.2.3    Free cooling arrangement has been envisaged in the design

5.3
Water Distribution System

5.3.1
The condenser water from the chilling units to the cooling towers would be distributed through mild steel piping. 

5.3.2 The chilled water distribution would be through insulated mild steel heavy class pipes. The insulating material for pipes  shall be closed cell elastomeric (nitrile rubber) material finished with aluminium cladding. The pipes will be supported on rigid PUF blocks.  

5.4
Air Distribution
5.4.1
   The supply and return air duct in the space would be through ducts fabricated from G.I. sheets of suitable thickness. The ducts would be completely insulated with closed cell elastomeric insulation with microbial treatment.

5.4.2    The starting portion of each duct would have duct acoustic lining with fibre glass         insulation material.

5.4.3 The supply and return air would be through linear grilles/diffusers. The supply air grilles shall be provided with opposed blade dampers. 

5.4.4 The supply and return air ducts from each AHU shall be provided with fire damper which would be actuated on receiving alarm signal from the fire detection system and would also trip the AHU motor.

5.4.5 VAV diffusers have been envisaged in the design for some important cabins to save energy.

5.5
Ventilation System

5.5.1
The A/C Plant room would be provided with  ventilation system using propeller/ axial fans

5.5.2
The Basement shall be provided with ventilation system using propeller fans normally and axial fans for smoke evacuation. Smoke fans shall be hooked up with fire alarm system by fire fighting agency.

5.5.1
Staicase and liftwell shall be pressurized using axial fans.

6.
Basis of Design 

6.1
Outside Conditions
  Summer
:
45.0C DB ; 23.9.C WB 

                                                         Monsoon 
:
35.0C DB ; 26.7C WB





                           Winter
              :
 7.2C DB ;  5.0C WB




Inside Conditions 

        (Summer & Monsoon)
General                
:
23.0+ 1.0 DB

                                                                               RH not exceeding 65% in all areas.


Winter 
General                             
:
20.0+ 1.0 DB

 Lighting Load            :
Please refer details “Under Design Data in Additional Items-Addendum at  the end of this table)

6.2      Equipment Load :
Please refer details “Under Design Data in Additional Items-Addendum at  the end of this table)

6.3      Fresh Air         :                      Please refer details “Under Design Data in Additional Items-Addendum at  the end of this table)

6.4     Occupancy         :
Please refer details “Under Design Data in Additional Items-Addendum at  the end of this table)

6.5        Glazing            :
All windows will have double glass in air tight               frames

6.6    General Ventilation :    Please refer details “Under Mechanical Ventilation       System in Additional Items-Addendum at  the end of this table).

7.
System Requirement

7.1     For Heat Loads and Maximum Demand pease refer details “Under Heat Loads in   Additional Items-Addendum at the end of this table.

8.
System Design ( Water Chilling Units )

8.1
For Heat Loads and Maximum Demand pease refer details “Under Heat Loads in   Additional Items-Addendum at  the end of this table.

9.     
Drawings 

The drawings prepared by the Consultants are  indicative only of the general 
arrangement of the entire installation. The Contractor shall follow these drawings 
and specifications in  preparation of his shop drawings  and subsequent  installation. He shall check the drawings of other trades to verify space for his installation. The Contractor shall examine all relevant architectural, structural, 
plumbing, electrical and other services  layout  drawings before  preparing the shop 
drawings for this installation, and report to the Architects/Consultants any discrepancy and obtain clarifications. Any changes found necessary for co-ordination and installation of  this  work  with other services and trades shall be 
made with prior approval of the   Architects/Consultants and Owner without any 
additional cost to the Owner. 

10.    
Test data 


The whole system shall be tested as per specifications given elsewhere and complete test data  shall  be  furnished on prescribed data sheet.  

11.  
Deviation from specifications
11.1
  Deviation from specifications may be accepted, provided such deviations are unavoidable and found necessary and appropriate, in order to conform to the design of established foreign collaborators/manufacturers. Further any such deviation may be pointed out at the tendering stage only.

11.2
However, unnecessary deviation simply to avoid use of new items will not be accepted.

12.
Completeness of Items
12.1
The prices of each equipment shall include the cost of all accessories or miscellaneous items listed in the respective section, except for the items where “Price Separately “is indicated. The item shall be complete regardless of whether or not it is listed in the BOQ.

13.
Technical data, “Makes of Equipments”  &  Data Confirmation sheet

The contractor shall furnish complete “Technical  Data” and “Data sheet” of the equipment offered by him as required under the heading “Technical Data”, “Makes of Equipments” and “Data Confirmation sheet” respectively. Incomplete Data sheets may cause tender to be rejected.

14.
Equipment Selection
14.1
The selection of all fans /motors/pumps and their rating shall be finalized in consultation with the Engineer in charge. The equipment details shall be submitted for the approval of Engineer-in-charge prior to their ordering.

15.       Performance guarantee
15.1
The contractor shall guarantee that the air conditioning system shall maintain design inside conditions of temperature and humidity.

15.2
The contractor shall guarantee that the capacity of various components as well as the whole system shall  not be less than specified. 

15.3
The contractor shall guarntee the installation for a period of 12 months against 
defective materials and workmanship from the date of taking over by the owner and 
shall rectify or replace the defective material or workmanship without any extra cost of the owner without any delay. If the contractor fails to attend the defects within the period as asked by owner, then the owner has right to get it done at the risk and cost of contractor without giving any further notice. Equipment/component after 
replacement shall further bear a warrantee of 6 months from the date of replacement. 

16.   
Engineering Responsibility of the system

The responsibility of system design, manufacturing, erection, working and safety will 
solely be responsibility of the Contractor for the parameters as mentioned in the 
tender documents prepared by the consulting engineers.


 The    system     after       commissioning    shall   be    handed   over   to   the 
Owners and thereafter they will monitor the performance for standard designed 
parameters for 30   days   continuously.  In case   during   this   period the   
performance is not found satisfactory and rectification/ replacement, design 
improvement or any other change is felt necessary, will   be   made    by     the    
Contractor     at    no     extra   cost to the Owner.    Though these improvements   
can only be done after getting the approval from the Owners/Architects.

17.  
 Site visit & Shop Drawings  


The contractor shall visit the site and shall satisfy himself as to condition under 
which work is to be performed. No claim for consequences of ignorance at the later 
date shall be entertained. He should also check and ascertain the location of 
existing structure or equipment or any other situation which may effect the work.


The contractor shall submit five  sets of shop drawings for air distribution system 
layout, Electrical panels & Equipment Layout drawings  for approval of  the 
Owners/Architects. Contractor shall also submit technical submittals for all major 
items including chillers,   cooling towers, pumps, piping, valves, GS sheet, grilles, 
diffusers, fire dampers, insulation material, electrical components etc. for the 
approval of the Owners/Architects.

           
 Five sets of detailed shop drawings of all equipment and materials including  plant  
room,  ducting, piping, ventilation system, electrical work associated  with the HVAC 
system required to complete  the project as per specifications and  as  required  by  
the Architect/ Consultant. These drawings  shall contain details of construction, 
size, arrangement, operating clearances, performance characteristics and capacity 
of all equipment, also the details of all related items of work by other Contractors.  
Each item of equipment proposed shall be a standard catalogue product of an 
established manufacturer as per specifications.



If the Architect/Consultants makes any  amendment  in the above drawings, the 
contractor shall supply two fresh sets  of drawings with the  amendments duly 
incorporated, along with the drawings on which corrections were made. After final 
approval has been obtained from the Architect/Consultant, the Contractor shall 
submit a further six sets of shop drawings for the exclusive use of and retention by 
the Architect/Consultant. No material or   equipment  may  be delivered or installed 
at the  job  site until the contractor has in his possession, the approved shop 
drawings for the particular material or equipment.


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

 
Samples, drawings, specifications, catalogues, pamphlets and other   documents 
submitted for approval  shall be  in quadruplicate, each item in  each  set  shall be 
properly labeled, indicating  the specific service for which material or equipment is  
to be  used,  giving  reference to the governing section and clause number of 
Specifications clearly  identifying in ink the items and  the operating characteristics. 
Data of a general nature shall not be accepted.


Approval  rendered  on  shop drawings shall not be considered as a guarantee of  
measurements of building conditions.  Where  drawings  are  approved,  said 
approval  does  not  mean  that  drawings have been checked in detail nor does it 
any way  relieve  the  Contractor from his  responsibility  or  necessity  of  furnishing 
material or performing work as required by the contract.


Where the  Contractor   proposes  to  use  an  item  of equipment other than that 
specified or detailed on the  drawings which  requires   any  redesign  of  the 
structure,  partitions, foundations, piping,  wiring or any other part of the 
mechanical, electrical or  architectural  layout, all such  redesign and all new 
drawings and detailing required thereof, shall be prepared by  the Contractor at his 
own cost and approved by the Architect/Consultant. 


Where the work of the Contractor has to be installed in close proximity to, or will 
interfere with work of other trades, he shall assist in working out space conditions to 
make satisfactory adjustments. If so directed by the Architect/Consultant, the 
Contractor shall prepare composite working drawings and sections at a suitable 
scale not  less  than 1:50,  clearly  showing  how  his  work  is to be  installed in 
relation  to the work of other trades. If  the Contractor installs his work before 
coordinating with other trades, or so as to cause  any interference with  work of 
other trades, he shall make all the necessary changes  without extra  cost  to  the 
Owner.


Within two weeks of approval of all the relevant shop drawings, the Contractor shall 
submit to the Architect/Consultant four copies of comprehensive itemized price list 
of recommended imported and local spare parts and tools covering all equipment 
and materials in this contract. The Owner shall make arrangements to procure 
these spare parts and tools.

18.      
Material & Workmanship 


All material used in work shall be of the best quality, obtainable and of approved list 
of manufacturers and shall conform to latest Indian Standard specifications unless 
otherwise stated.    

19.
Erection and Supervision 

 
The Contractor shall depute engineers from time to time of commencement of 
installation work to inspect  all  relevant  foundation/fabrication  and other necessary  
facilities  to  make improved  action  if felt necessary. However, a qualified 
experienced engineer to be deputed at site beginning from commencement of 
HVAC activities at site &  till handing over of the prject.   

20.     
Testing and Commissioning  


On completion, the installation shall be tested for conformity with the stipulated 
performance specifications. Any defect, shortcoming detected in the 
system/material/workmanship shall be rectified by the Contractor to the entire 
satisfaction of the Consultants without any extra cost to the Owner. The installation 
shall be tested again after the removal of  the  defects  and shall be commissioned 
only 
after approval by competent inspecting authority or the Consultants and the 
Owner. All tests shall be carried out in the presence of the Consultants  and 
Owner’s representative.


Testing and commissioning shall include furnishing all labour, materials, 
instruments etc. and incidentals necessary for complete testing of each component 
as per the specifications and manufacturer’s recommendations.


Maintenance Services for the complete HVAC installation shall be  provided during 
the defects liability period of one year.

21.
Training of Owner’s representative 


Upon completion of work and conclusion of all tests, the Contractor shall furnish 
necessary skilled labour and helpers for operating the entire installation for a period 
of thirty  working days of minimum twelve hours each, to enable the Owner’s 
representative to get acquainted with the operation of the system. During this 
period,  the Contractor shall train the Owner’s representatives in the operation, 
adjustments and maintenance of  equipment  installed.

22.
Mechanical Maintenance :

a.
Scope :


The Contractor  shall provide the necessary skills and labour to assure the proper 
operation of the complete installation by the Owner’s staff and to provide all 
required current and preventive maintenance for all equipment and controls under 
this contract, for the defects liability period of 12 months from the date of 
acceptance.

 b.
Operation :  


The Contractor shall receive calls for any and all problems experienced in the 
operation of the equipment under this contract and shall take steps to immediately 
correct any deficiencies that may exist.

c.
Maintenance : 


The Contractor shall provide monthly inspection of all equipment and record the 
findings on a check list hereinafter specified.

d.
Check List :


The Contractor shall provide to Owner/Consultant four copies of a comprehensive 
maintenance check list and shall post a copy of it in the plant room. The check list 
shall be a list of each piece of equipment in this contract, and shall provide a space 
for each of the next fifty two weeks to record the maintenance provided to and 
status of various equipment. Each month at the time of inspection, the Contractor 
shall certify on this check list that he has examined each piece of equipment and 
that, in his opinion, it is operating as intended by the manufacturer, and that all 
necessary maintenance has been performed.

e.
Repairs :


All equipment that require repairing shall be immediately serviced and repaired. 
Since the period of Mechanical Maintenance runs for one year concurrently with the 
Defects Liability Period all parts and labours shall be furnished at no extra cost to 
the Owner.

f.
Control System : 


Once each month the Contractor shall check all controls in various areas to ensure 
that these are functioning as designed. This shall apply to all temperature and 
humidity sensors, controllers, fire dampers, time-delay relays, flow switches, high 
and low pressure cutouts and motorized valves etc.

g.
Emergency Services :


When emergency service is required beyond regular working hours to maintain the 
system in operation, the Contractor shall furnish service on the basis of prior 
arrangements with the Owner.

23.
After Sales Services :


The HVAC Contractor shall ensure adequate and prompt after sales service in the 
form of maintenance personnel and spares as and when required with a view to 
minimizing the breakdown period. Particular attention shall be given to ensure that 
all spares are easily available during the normal life of the installation. 


24.      Samples & Technical Submittals



Samples, make or brand of all the materials must be got approved by  the Architect/ 
Consultants/Owner  in writing before they are brought to the site. Nothing extra shall 
be paid for presenting samples of any item as desired by Owner/Architect/Consultants.


Technical submittals of all the major items or as desired by the 
Architects/Consultants incorporating complete technical details in line with the 
tender specifications & catalogue  prior to procurement of equipment/material  shall 
be submitted for the approval.

25.
Contradiction  between BOQ, Specifications and Drawings :


In the event of conflicts between  BOQ, Specifications and Drawings, the BOQ shall 
take precedence over  the specifications and drawings. Keeping the general intent 
of the scope of work under said contract, the Architects/Consultants would interpret 
the requirements of  the design intent & contract and their decision shall be final 
and acceptable to all concerns including the contractors.

26.   
The equipments  erected, commissioned at site should be suitable for maximum 
temperature   of  50 degree C.

27.
The electrical installation shall be carried out in accordance with Indian electricity 
rules,   relevant Indian standard such as IS 732, IS 3043 and the requirements 
stipulated by local statutory body such as electrical inspectors for such installations. 
It is to be clearly understood that the final responsibility for sufficiency, adequacy, 
and conformity to the performance of the HVAC system shall be with the 
Contractor.

28.
The equipment and materials to be supplied shall conform to the requirements of 
the relevant IS     standards.

29.
 The work shall be executed strictly as per the  specifications drawn and “ Approved 
for Construction Shop Drawings” and to the entire satisfaction of the 
Owners/Architects.

30.
Completion Drawings & Documents -  After completion of the work,the contractor 
shall furnishfour  sets of completion documents complete with “As Built Drawings”.

31.       The contractor shall ensure good conduct of  the workman at the site of work.

       Water Cooled chilling Units

(Rotary Screw)

1.
General 
1.1
The water cooled rotary  screw  water  chilling unit  shall  be packaged, factory assembled and  tested and complete in all respects  and  shall  generally comply  with  the specifications as  given in subsequent paragraphs.

2.
Water chilling unit 
Each water cooled chilling unit shall be standard cooling model and comprise :     

2.1
Serviceable bolted hermetic rotary screw compressor and motor.

2.2
Shell and Tube Condenser with accessories and supports.

2.3
Direct Expansion or Flooded Shell and Tube type Chiller with accessories, supports and insulation.

2.4
Oil Recovery Unit.

2.5
Steel structure as required for assembling/mounting the above, fully protected with a primary coating and finished with an acrylic paint. 

2.6
Microprocessor based control panel with automatic controls and display module, compatible for BMS connectivity through BACNET, or MODBUS.
2.7
Accessories as specified/required.

2.8
Interconnecting copper refrigerant piping.

2.9
Isolating valves on compressors.

2.10
Full charge of R-134a refrigerant and oil or other HCFC refrigerant, if mentioned specifically in the schedule of prices.

2.11
Suitable Isolator and Starter for the motor.

3.
Compressor
3.1 
Each unit shall have single/multiple helical rotary screw field serviceable bolted hermetic compressor. 

3.2
The twin rotary screw shall be manufactured from forged steel with precision cast and  matched male/female profiles which  are asymmetrical. The profile of screws shall permit safe operation upto a speed of 3000 RPM for 50 Hz operation. The compressor casing shall be horizontal / vertically split so that servicing can be carried out without disturbing the connections and shall be fully field serviceable. Each compressor shall be complete with internal muffler, check valve and discharge shut off-valve.

3.3
The compressor housing shall be of high grade cast iron, machined with precision, to provide a very close tolerance  between the rotors and the housing.

3.4
The rotors shall be mounted on  antifriction  bearings designed to reduce friction  and power input.  There shall be multiple pressure lubricated cylindrical bearings to handle the radial and axial loads. The bearing shall be pressure lubricated during operation and shall be completely sequenced and interlocked with the start-up of the machine in such a way that the oil pump should automatically start after some time, provided the oil temperature and pressure is maintained during the start-up period.

3.5
There shall be built in oil reservoir to ensure full supply of lubricants to all bearings and a check valve  to prevent back spin during  shut down.     

3.6
There shall be oil pump or other means of differential pressure inside the compressor for forced lubrication of all parts during startup, running and  coasting for shut down. An oil sump header shall be provided in the casing.

3.7
The compressors shall be complete with a hydraulically actuated slide valve positioned over both the male and female rotors to provide an automatic stepless, capacity control mechanism, to permit modulation between 20% to 100% of capacity range. Controls shall be provided for automatic shut down of unit, if capacity drops below 20%.

4.
Compressor motor 
4.1
The driving motor shall be suitable hermetic type as required and suitable for the refrigerant in case of semi-hermetic type., protected against damage by means of  built  in  protection   devices. Temperature sensor shall be provided in motor winding to protect the motor for high temperature rise.

4.2
The motor shall be double wound squirrel cage two pole induction type, suction gas cooled, as required. Motor shall have the minimum rated output to meet the requirement. The motor shall be provided with a combination of ball and roller bearings. The roller bearings shall be fitted at the driving end while the ball bearing shall be fitted at the free end and shall have ample capacity to deal with any axial thrust.

5.
Condenser 
5.1
Each unit shall have (1) one single/multiple circuit horizontal shell and tube, water cooled, multipass condenser, fitted with safety  valve, purge valve, and other safety devices.

5.2
The shell shall be of welded steel construction fitted with machined steel tube sheets on either ends.

5.3
The integrally finned tubes shall be off seamless copper and dia. of 19mm O.D. with tube thickness of 18 G rolled in tube sheets. The tubes shall be suitably supported in the shell not exceeding one meter, to avoid noise and vibrations and the ends shell be properly expanded in the tube sheets to prevent leakage of refrigerant gas.

5.4
The multicircuit water heads shall be of fabricated steel, easy to remove, with suitable baffles for multipass water flow, suitable In and Out connections and  gasket  to prevent water  leakage.

5.5
Condenser shall be manufactured to ASME codes for unfired pressure vessels and designed for refrigerant side working pressure of 21 Kg/Sqcm and water side working pressure of 12 Kg/Sqcm. However, condenser shall be hydraulically tested for pressure of 30 Kg/Sqcm on refrigerant side and 21 Kg/Sqcm on water side.    

5.6
The  condenser  shall  be  complete in all respects and shall also include :

5.6.1
Support for mounting.

5.6.2
Refrigerant In and Out connections.

5.6.3
Water In, Out and drain connections.

5.6.4
Relief valve and purge valve.

6.
Cooler (Chiller)
6.1
Each unit shall have (1) one horizontal shell and tube, Direct Expansion or Flooded type cooler complete with accessories.

6.2
The shell shall be of welded steel construction fitted with machined steel tube sheets on either ends.

6.3  
The chiller shall either have internally finned copper tubes or tubes with other means for  increasing heat  transfer   surface. Tubes shall be of 19mm O.D or 10mm O.D. with tube thickness of 20 G copper prime surface or with integral fins and rolled into tube supporting sheets and tube sheets.  The  tube  shall  be  supported in the  shell by adequate, stiff supports not exceeding one meter to eliminate vibration and noise. In either cases, tubes shall be removable without affecting the strength and durability of the support and tube sheets or causing any leakage in the adjacent tube. The tube ends shall be  mechanically  bonded  to  the  tube  sheets to prevent  leakage of refrigerant gas.

6.4 
The water heads shall be made of fabricated steel and the faces should be grounded and finished to a close  tolerance to prevent leakage and permit 2,3 or 4 pass and also multiple circuit operations.

6.5
The chiller shall be tested against leaks and stamped in accordance with ASME Codes for unfired pressure vessels or other equivalent code for the refrigerant being used and otherwise tested and constructed in accordance with ASME or equivalent approved code requirements. It shall be  designed for refrigerant side working pressure of 16 Kg/Sq.cm. However, chillers shall be Hydraulically tested for pressure of 30 Kg/Sq.cm on refrigerant side and   21 Kg/Sq.cm on water side.

6.6
The chiller shall be insulated with min. 19 mm thick  factory  installed closed cell insulation having a k value of 0.037 W/mk at 200C and minimum density of 55 kgs/cum.

6.7
The chiller shall be  complete  in all respects and also include :-

6.7.1
Supports for mounting.

6.7.2
In and Out connections both for the refrigerant and the water circuit and drain connections.

7.
Capacity Control
7.1
The unit shall be equipped with suitable devices for capacity control consisting of either automatic hydraulically activated stepless slide valve or pilot operated multistep  solenoid  assembly to unload compressor. The positioning of the valve shall be done by means of thermostatically, actuated electronic temperature controller differential type. The valve will maintain constant temperature of chilled water.

7.2
The device shall be capable of permitting stable operation in the range of 20% to 100% of rated capacity.

8.
Oil Recovery Unit
8.1
An efficient oil separator shall be included to remove oil from the refrigerant and  there  shall be suitable heat exchanger for oil separation, if required. Compressor shall be fully field serviceable type. Discharge oil separation shall be accomplished, external to the compressor casing, oil separator and return system. Seal shall be designed to ensure that oil is adequately returned to the compressor and does not collect in the heat exchangers.

9.        Refrigerant piping
9.1 The refrigerant piping between compressors, chiller and  condenser  shall be of heavy gauge copper with  brazed  joints. 

9.1.1 Suitable Solenoid Valves

9.1.2 Electronic Expansion Valves

9.1.3 Filter Driers

9.1.4 Sight Glass

9.1.5 Moisture Indicator

9.1.6 Necessary Shut  Off  Valves

9.2
The pipe lines shall be insulated, as required.

10.
Lubrication system
10.1
The lubrication system shall be complete with accessories such as oil chiller with  thermostatic  control, oil heaters, oil strainer, relief valve etc. The lubricating oil system shall include pre-filter and internal filters capable of filtration to 3 microns.  The lubricating oil shall be filtered by an externally mounted 10 micron (maximum) replaceable cartridge oil filter equipped with service valves. An automatic oil return system shall return any oil that has migrated to the refrigerant. Full lubrication must be available to the machine during acceleration and deceleration periods through an oil pump. Further it should include the following:

· High efficiency oil filters.

· Low oil pressure cut-out.

· Oil coolers and oil heaters.

· Oil level indicator.

· Oil pressure control with pressure gauges and thermometer.

· Lubrication failure safety controls.

· Factory installed and tested oil piping.

· Oil Separator

· Any other accessory required.

10.2
Necessary pipe lines for lubricants and Cooling system with valves, shall be included.

11.
Type  of  Refrigerant
11.1
In view of Montreal  convention units using R-134a or other CFC free refrigerant shall be offered.

12.
Starter for compressor motor 
12.1
The starter for the motor shall be automatic Star Delta Close Transition  type with tappings to limit starting  current, within 2 times the full load current.

12.2
The starter should  be housed in a separate, unit mounted  housing  and  include  all  necessary safety devices i.e. Overload relays, under voltage release and single phase preventing device. The panel shall be complete with starter suitably rated triple pole contactors, triple pole CT operated magnetic overload relay, timer and ammeter with CT and indication lamps. Provision shall also be made in the starters for inter locking arrangements.The control panel shall be provided with necessary TPN isolator for termination of incoming power cable (power cable shall be provided by other agencies).

13.
Control console 
13.1
The unit shall be complete with a Microprocessor Based Interactive Control Console mounted directly on  the unit and pre-wired with all  operating and safety controls and LCD display. All controls shall be mounted in an attractively styled panel, the control system shall automatically control the operation of the unit from the time the unit is started, through the operating period, until the unit is stopped. The internal components shall  be arranged for easy access.

It shall include start-up and shut down capability, leaving chilled water control, compressor and electronic expansion valve modulation, anti-recycle logic, automatic lead/lag compressor starting and load limiting. Unit protective functions shall include loss of chilled water flow, evaporator freezing, loss of refrigerant, low and high refrigerant pressure, compressor starting and running over current, phase loss, phase unbalance, phase reversal and loss of oil flow.

13.2
Data in English language shall be clearly displayed on the door mounted panel, indicating chilled water set point, current limit set point, leaving chilled water temperature, evaporator and condenser refrigerant pressures and temperatures. 

All messages are to be displayed when a problem is detected in any type of safety controls, like motor over loads, timers, motor winding temperature protectors, interlock mechanism, differential switches etc.

13.3
The chilling unit, complete with all controls shall be compatible with Building Management Systems.

13.4
The  control console shall have the following  extended  capabilities :-              

13.4.1 Remote indication of

-Chiller operating status


-Shutdown codes


-Key operating parameters


-Self-diagnostics


-Chilled water reset

13.4.2
Programming  capabilities of 
- Leaving chilled water temperature

- Reset of chilled water temperature from :



- Return chilled water temperature (to maintain constant  return chilled water  temperature) 

- Reset of supply water temperature.

- Building Management System (BMS).


- Load on chiller.

13.4.3
Power demand limit

13.4.4    Reset of power demand limit from :


-Stepped-position contact closure (80/60/40% selectable)


- Building Management System (BMS).

13.4.5
Lead-lag operation of compressor in multi compressor unit and control.

· Compressor "start-stop" switch with “system runs" light.

· Anti recycle timer which provided 30 seconds time delay between starts and its signal light.

· Automatic operation of heating and cooling control

· Set point drift based on outdoor temperature (in cooling or heating mode)

· Switch able double set point

· Operating time balancing

· Inclusion of pump start up within the unit stat up cycle

13.5
The control console should  include  but not be limited to the items listed below :

13.5.1
Start/stop switch and micro processor module for capacity control system with  overload limit  control point  adjustment,  oil  pump  and  purge  unit  controls etc.

13.5.2
Indicating lights.

13.5.3
Suction, oil and discharge pressure indications.

13.5.4
Safety cutouts for low chilled water temperature, high oil temperature, low  oil  pressure, high and low  refrigerant pressures with reset buttons.

13.5.5
Necessary motor protection devices.

13.5.6
Other time delays, relays, thermostat, temperature and pressure switches etc., as required.

14.
Painting

14.1  
Water Chilling machine shall  be  finished with  durable  enamel paint. Shop coats of  paint  that have  become marred during shipment or erection,  shall  be  cleared off with mineral spirits, wire brushed  and  spot  primed over the affected areas, then coated  with  enamel paint.

15.
Accessories
15.1
Each  unit shall include the following items as part of  unit  price .

15.1.1
Ribbed rubber isolation pads to eliminate  transmission of  vibrations upto 90%.

15.1.2
Full charge of refrigerant gas and required quantity of lubrication oil.

15.1.3
Other valves as required for cleaning of condenser  and  draining of water.

15.1.4
Disconnect switch 

15.1.5
Discharge service valves.

15.1.6
Flexible connections at the inlet and outlets of the condenser and chiller.

15.1.7
Flanged pipe connection with matching flanges or vitriolic pipe connectors.

15.1.8
Drain valve for evaporator and auto air vent.

16.
Miscellaneous
16.1
Each unit shall be provided with following items (priced separately) and as listed in schedule of prices.
16.1.1
Water flow switches at the outlet of the condenser  and  the chiller.

16.1.2
Stem type thermometers and dial type water pressure gauges at the inlet and outlet of the condenser and the chiller.

16.1.3
Suitable size Manual/Motorised Butterfly valves at the outlet of the condenser and chiller, as given in Schedule Of Prices.

16.1.4
Suitable sized Manual Butterfly valve at Inlet of condenser and chiller.

16.1.5
Suitable size balancing  valve at the Outlet of condenser and chiller

16.1.6
Automatic Air Vents at the Inlet and Outlet of chiller.

16.2
Each unit shall include, but not be limited to, all the items listed in the foregoing  paragraphs or in the  ‘schedule of equipment’ and  drawings for this project. In addition all such items, as may be required, shall be included whether specifically mentioned or not, if considered or found necessary to fulfill the intent and  meaning for the purpose of maintaining design  operations under all extreme weather conditions .

17.
Limitations
17.1
The fouling factor for condenser shall be 0.001 (FPS units).

17.2.
The fouling factor for chiller shall be 0.0005 (FPS units).

17.3
The Water velocity in the condenser and the chiller shall not exceed 3.05 m/sec. (10 FPS).

18.
Installation and testing
18.1
The complete water chilling unit shall be mounted on a suitable R.C.C. Foundation. Necessary foundation bolts, nuts, leveling shims etc., required for mounting of the unit shall be provided by the contractor.

18.2
All controls and switchgear  shall be tested for proper functioning and as per design values.

18.3
On completion of  installation and static, tests the Water Chilling  unit  shall  be  tested for performance. The capacity in kcal/hr. (tons) shall be calculated from  measurements of temperature difference and flow rate of  water in condenser and chilled water in chiller using the balancing valves. The power consumption shall be checked from current measurement of the motor.  All  calculated  and  checked  results shall match the  specified data.

18.4
All  instruments  and  personnel  for  tests  shall  be provided by the contractor.

19.  
Performance Rating & Testing

The unit shall be selected for the  lowest operating  noise  level. Computerized selection giving details of capacity ratings, and power consumption with  operating  points  clearly  indicated,  shall  be submitted  and  verified  at the time  of  testing  and  commissioning of the installation. 

After erection, the unit shall be properly leveled before grouting the foundation bolts and the levels should be shown to the Consultants.  All the equipment shall be thoroughly tested and checked for leaks. The refrigeration system shall be vacuumized  to 7.6mm Hg  absolute  and  maintained for four hours. At the end of this period the pumps shall be stopped and vacuum maintained for twenty four hours without exceeding a vacuum drop of 2.5mm Hg absolute. The Contractor shall certify that the vacuum was maintained as specified above.

Operational analysis

Control panel shall receive, diagnose and correct/control following parameters

 Temperature Control 

Shall check the water temperature and compare it with set values so as to calculate the number of output stages to run or trip.

Frost Limit 

Shall check the evaporator water leaving temperature against frosting limit and shall switch off the unit if temperature reaches to the limit and shall also simultaneously start the heater to restart the compressors.

Anti Short Cycle

Shall Control the number of starts of a compressor in an hour

Water flow fault 

The control panel shall stop the machine in case the water flow is disrupted due to any reason. The unit shall be capable of restarting automatically if flow is resumed.

Low Pressure Safety 

Each refrigerant circuit shall have independent low pressure safety. It shall stop the unit if suction pressure is lower than set valve and shall reset automatically.

High Pressure Safety 

Control Panel shall shut off the individual circuit if high pressure exceeds the set points. It shall start only after manual resetting.

Oil Pressure Safety 

The control panel shall check the oil pressure of semi-hermatic compressor and shall switch off the compressor in case the oil pressure falls below required level. It shall start the unit only on manual resetting. Each compressor shall have independent oil pressure safety control.

Motor Protection 

The control panel shall protect compressor against overload by a thermal relay contact. After the fault clearing the start shall be by reset button. Each compressor shall have independent overload protection.

Starting Priority And Stage Operation 

The control panel shall provide choice for starting any individual compressor and its capacity staging with respect to other compressor. If any unit is operating near to frosting limit it shall trip the stage when temperature is at 20 C above freezing set point and shall restart the stage when temperature is 3.50 C above the set point.

Water Pump Control 

The pump shall start 10 seconds before the start up of compressor and shall stop with shut down o last control stage or fault.

Differential Temperature Control  

The control panel shall provide setting of differential temperature for stage operation and cut off limits.

20.
Power  consumption


Power  consumption shall be computed from measurements  of incoming voltage & input current.

21.
ARI Certification
               The chilling units shall be certified in accordance with ARI 550/590-1992 (Updated 1998) Erovent conditons. All suppliers shall furnish computer printouts giving details of capacity output power consumption etc. at design conditions at the time of submission of tender bids.

22.
Maintenance after Guarantee Period 

22.1
Contractor should quote separately in their offer for Comprehensive maintenance of the chilling unit including the following:

22.1.1
Maintenance team personnel for maintaining the equipment (Contractor should furnish all details of the persons to be employed for this job after award of contract).

22.1.2
Consumables, lubricants, special tools/tackles, periodical inspection, replacement of equipments if any, spares etc. 

Section 3
Water Circulating Equipment
Water Cooled System
(Multistage Pumping)

1.
General 
The  various items of the water circulating system shall be completed in all  respects and comply with  the specification given below. The total sound intensity with all fans in operation shall not practically exceed 75 dB at a distance of 15 meters.

2.
Induced Draft Cooling Tower
2.1
The  cooling   towers  shall  be of  FRP Construction, vertical induced  draft  type  complete with FRP basin,  FRP body, fan and motor assembly, fill media, distribution pipes, etc.

3
Forced Draft Cooling Tower

3.1
The forced draft cooling tower shall be of FRP construction with vertical fan mounting on one side and top discharge, complete with fan and motor assembly, water distribution pipes etc.


4
General Construction 
4.1
General Construction 
4.1.1
The body shall be made  of  FRP (fibre glass reinforced plastic) sections of equal segments, all bolted  together.  The surface on both inside and outside shall be smooth, for  minimum air resistance. The fan deck shall form an integral part of the body. The   structural strength of the body shall be sufficient to withstand high wind velocities upto 60 m/sec.  vibrations and earthquakes. Casing panels shall be installed within the basin itself. The tower supporting structure shall be made out of hot dip galvanized tubular frame

4.1.2
The water basin, shall also be of F.R.P., having an auxiliary cylindrical suction tank, wherever required. The basin shall be complete with connections for drain, overflow, makeup water, quick fill and float valve, plus hot dipped galvanized suction strainer.

4.1.3
The support structure for the tower shall be of mild steel duly hot dipped galvanized.

4.1.4
The water diffusion fill shall be of rigid PVC fill in Honeycomb design, arranged in a  suitable  pattern for  ease of replacement. Ultraviolet protected polyvenylchloride (uPVC), corrosion proof; rigid film material shall be used for the construction of fills to be used for cooling towers. Fills shall be in modular packs and arranged in square or rectangular form.   The fills shall be arranged in such a manner as to ensure negligible resistance to air flow and to eliminate back water spots and prevent fouling through scales that may form. 

4.1.5
Suitable PVC eliminators to reduce drift losses.

4.1.6     The colour of the cooling tower body shall be of  the  choice of Engineer-
in-charge.  

4.2   Water Distribution System 
Warm water distribution system shall comprise of header and branch arms system or open pan gravity flow system.

Cooling tower shall comprise of a rotating type of water sprinkler in stainless steel construction to achieve uniform water distribution over the honeycomb fill.  A sealed type ball bearing shall be used to perform this duty.  All nuts and bolts used for the Cooling Towers shall be cadmium coated type. 

4.3
Inlet louvers for air intake shall be made out of aluminium expanded metal 
of sufficient strength.     

4.4
Fan Assembly 
4.4.1
The fan shall be of axial flow type with cast aluminium multiple blades of aerofoil design and adjustable pitch. The fan assembly shall be statically & dynamically balanced.  The fan  outlet  velocity  shall not be less than 10 M/S and the tip speed shall be below 4500 M/MIN.

4.4.2
The fan shall  be  directly  mounted on the  motor or through speed reduction gear. In the later case, the housing shall be of heavy cast iron construction with large oil reservoir.

4.4.3 
The fan motor shall be totally enclosed fan cooled squirrel  cage type conforming  to  I.P-55 Protection  for out door operation. The motor shall be provided with water tight terminal box and GSS canopy.

4.4.4
The fan guard shall be hot dipped galvanized with wire mesh  screen  to prevent bird  nesting during  idling  period. The fan guard shall be easily accessible for inspection and maintenance.              

4.5
Ladder
4.5.1
All towers, shall be provided with a ladder, made  out  of  hot dipped  galvanized M.S. Tubes.

Performance Data :


Complete performance ratings and power consumption at varying loads and 
outdoor wet  bulb temperatures  and  sound  power data  at full load shall be 
furnished with tenders and the same shall be verified  at  the time of testing 
and commissioning the installation.

Testing :


Cooling capacities of the cooling tower shall be computed from the 
measurements of water flow rate and entering and leaving water and ambient 
air wet bulb temperature. Water flow rate shall be measured by an accurately 
calibrated water flow meter. All temperatures shall be measured by an 
accurate  mercury in glass thermometer. Computed results shall conform to 
the specified capacities and quoted ratings. Power consumption shall be 
computed from the measurements of input voltage and input current. Noise 
level at various locations shall be measured at night time, by a sound 
pressure level meter.

5.
Pump Sets (Constant Speed)

5.1Monobloc Type 
5.1.1
The pump sets shall  be monobloc type with end suction and  top discharge flanged connections directly mounted on drip proof  squirrel cage induction motor and suitable starter as specified.

5.1.2
The impeller shall be of Bronze/Gun metal single entry shrouded design, and  properly balanced.

5.1.3
Water seal shall  be of mechanical type to minimize  water leakage and should be easily serviceable in the  field.

5.1.4
Motor and starter shall conform to relevant specifications and of ratings given   in “Schedule of  Quantities”.

5.2
Vertical Split Casing Type

5.2.1
The pump set shall be vertical split casing type with end suction and top discharge and a floor mounted casing to allow servicing of the impeller and bearing without disturbing the piping.

5.2.2
The pump casing shall be high density cast iron or of cast steel volute machined  to a close tolerance. The casing should withstand working pressure upto 12 Kg/cm2. The inside surfaces shall be given an anticorrosive coating.

5.2.3
The shaft shall be of high tensile steel mounted in generously sized bearings.

5.2.4
The impeller shall be of Bronze and should  be properly balanced.

5.2.5
The shafts seal shall be of mechanical type to withstand leakage at high working  pressures  of  12 Kg/cm2.

5.2.6
A  suitable  flexible  coupling shall  be  provided  to  connect the pump and the motor.

5.2.7
The base plate shall be of structural steel or fabricated steel suitable for mounting the motor, flexible coupling and pump. It shall have necessary holes for grouting to the foundation.

5.2.8
The motor and starter shall conform to relevant specifications and of ratings given in “Schedule of  Quantities”.

5.2.9
The vibration of the pump sets on the bearing shall not exceed peak-to-peak displacement of 100 microns. The noise level of the pump sets at a distance of 1m from shall not exceed 75 dBA.

5.2.10
The total weights of pump and inertia block shall be twice the weights of the pump/motor/base plate. 

Construction  


Pumps shall comply in line with IS 1520-1660, IS 9079, IS 325. The material of construction of various components of Monobloc/End Suction Back Pull Out type pumpsets shall be as mentioned here under  : 

a. Pump shall be monobloc end –suction design directly connected to motor  or  end suction back pull out type design connected to motor through flexible  coupling. The pump casing shall be of cast iron Gr FG 260 IS 210. Impeller shall be Bronze IS 318 LTB2 , hydraulically balanced and keyed to shaft. Shaft shall be constructed out of high tensile steel/C-45.Bearings shall be heavy duty ball/roller type.  Stuffing boxes shall be integral with casing and water sealed. Shaft protection  sleeve shall be bronze extending through stuffing boxes. Material of construction for other associated components shall be as given hereunder :

Base Plate              :  Fabricated MS.

Flanges                  :  Conforming to IS 1536/1960/ANSI B-16.1 Class 125.

Bearing Bracket     :  Cast Iron

Wearing Ring         :  Bronze

Packing                   :  Graphite Asbestos/ As mentioned in BOQ.

b. Motor shall be of a size suitable for the pump drip and splash proof, designed as integral part of the pump. Motor shall be totally enclosed fan cooled squirrel cage induction type and suitable for 415 +10% volts, 3 phase, 50 cycles AC power supply. 

Driver  ratings shown in the schedule of quantities are  tentative and tenderers shall select their drivers at least 15% in excess of the maximum BHP of the  pump  plus  transmission losses if any. 

c.
Pump and driver shall be mounted on a  single heavy design bed-plate and directly driven through flexible coupling in case of horizontal end suction back pull type pumps.

  
  d.       Accessories and Fittings
The following accessories shall be provided with each pump among other standard accessories required :

· Coupling  guard   for  end   suction   back pull type pumps.

· Lubrication fittings and seal piping if  required.

· Test and /or air vent cocks as per manufacturer’s standard.

· MS  base frame of  heavy  channels  duly painted with black  enamel paint.

· Pumps shall have auxiliary connections for the above fittings. Spacer type coupling  shall be of approved make.

     Following  fittings shall be provided with each pump among other standard fittings required :

        25mm GI gland drain piping whether shown on drawings or not.


Installation

Pump shall be installed as per manufacturer's recommendations. Pump-sets shall be mounted on   machinery isolation cork or any other equivalent vibration isolation fitting. Concrete floating foundation shall be provided by the Owner as per approved shop drawings and specifications.  The isolation pads, foundation bolts etc. shall be supplied by the Contractor. Contractor shall however, ensure that the foundation bolts are correctly embedded.

Pump Alignment 

Pump-sets shall preferably be factory aligned, wherever necessary, site alignment shall be done by competent persons. Before the foundation bolts are grouted and the couplings are bolted, the bed plate levels and alignment results shall be submitted to the Consultants.

Lubrication :

Upon installation of the complete system and before testing, the pump shall be lubricated in strict accordance with the manufacture’s instructions.

Painting  :

All pumps, motors and bases shall be supplied with approved finish. Shop coat of paint that have become marred during shipment or erection shall be cleaned with mineral spirits, wire brushed and spot primed over the affected areas, then coated with enamel paint to match the adjoining areas.

Performance Data  :

Pump performance curves and power consumption with operating points clearly indicated shall be submitted and verified at the time of testing and commissioning of  the installation.

Testing  :

Tenderers shall submit the performance curves of the pumps supplied by them. They shall also check the capacity and total head requirements of each pump to match his own piping and equipment layout.

On completion of the entire installation, pumps shall be tested, wherever possible, for their discharge, head, flow rate, BHP.  Where  it  is not possible at least the discharge, head and BHP (as measured on the input side) shall be field tested. Test results shall correspond to the performance curves.

6.
Variable Speed Pumping  System

6.1
The variable speed pumping system shall be complete with suitable pump with motor, programmable frequency drives, remote sensors/transmitters etc. The entire system shall be one complete package and the manufacturer shall assume complete system responsibility.

6.2
It shall include the following components :

6.2.1
Suitable pump

6.2.2
Pump Logic Control

6.2.3
Variable Frequency Drive

6.2.4
Sensor/Transmitter

6.3
Vertical Split Casing Pumps

6.3.1
The pumps for variable Speed Drive should be similar to the Vertical Split Casing given above.

6.3.2
However, the pump selected for variable speed drive shall be capable of performing satisfactorily over a wide range of speed, allowing a speed variation from 30% to 100%.

6.3.3
The pump motor shall be  controlled by Variable Frequency Drive (VFD), instead of starter.

6.4 Vertical Inline pumps

6.4.1 The pump set shall be of vertical Inline design with motor monitor vertically on Lop of the pump. The suction and discharge connections shall be one on either side of the pump.

6.4.2 The pump casing shall be of cost iron or cast steel having single of double suction volute as per requirement. The casing should be designed to withstand working pressure upto 25 Bar (25 kg./cm2) at 65˚C. The suction and discharge connections shall be flanged.

6.4.3 The impeller shall be of bronze and fully enclosed. If shall be both statically and Dynamically balancing valve.

6.4.4 The shaft shall be of stainless steel.

6.4.5 The shaft seal shall be mechanical type of stainless outside spring balanced type complete with secondary seal .

6.4.6 The pump coupling shall be Rigid spacer type of high tensile aluminium alloy. The coupling shall be split type with enough space for ease of remand between pump and motor.

6.4.7 The motor shall be with thrust bearing for vertical mounting above the pump.

6.4.8 The pump casing should be designed to take the load of pump and motor for died mounting on the flow.
6.5  Pump Logic Controller
6.5.1
The pump logic controller shall be UL Certified and stamped. It shall be specifically designed for variable speed pumping application. The controller shall meet Part 15 of FCC regulations pertaining to class A computing devices.

6.5.2
The controller shall function to a proven program that safeguards against damaging hydraulic conditions including :

Motor overload

NPSHR above NPSHA

Pump flow surges

Hunting

End of Curve operation

6.5.3
The controller shall be capable of receiving 2 to 4 analog inputs as required from field sensors. Each input signal shall be capable of maintaining a different set of point value. The controller shall be capable of accepting an additional analog input from a flow sensor.

6.5.4
The pump logic controller shall be capable of receiving up to eight remote process variable signals. The pump logic controller shall then select the analog input signal which has deviated the greatest amount from the set point. The selected signal will be used as the command feedback input for a closed loop hydraulic stabilization function to minimize hunting.

6.5.5
The hydraulic stabilization program shall utilize a proportional integral-derivative control function. The proportional, integral and derivative values shall be user adjustable over an infinite range. 

6.5.6 The pump controller shall be capable of controlling suitable sequence of operation for several pumps in parallel.

6.5.7 The pump logic controller shall be self prompting & all messages shall be displayed in plain English. The following features shall also be provided.

Multi-fault memory & recall.

On – Screen help functions.

LED pilot lights and switches.

Soft – touch members keypad switches.

6.5.8
The variable speed pumping system shall be provided with a user friendly operator interface complete with membrane switches and numeric keypad. Display shall be no less than four lines with each line capable of displaying up to twenty characters. The human interface panel shall display the following values :

Flow in GPM  or LPM (When flow meter is provided)

Pump On/Off Status

Pump % Speed

Temperature in degree F or C

Individual Alarm Conditions

Trouble shooting diagnostics

User adjustable parameters such as alternation. PID, set points etc.

Differential pressure in PSIG.

Pressure in PSIG.

Differential temperature in degree F or C.

The following communication features shall be provided to  the BAS :

Remote system start/stop

Failure of any system component

Process variable

AFD speed

6.5.9
The pump controller shall communicate with the Building Automation System (BAS) by both hard-wired and serial communications.

6.5.10
The pump logic controller shall have a LCS display, multifunction memory, indicating lamps, keypad, and an RS-485 port.

6.5.11
The pump logic controller shall be supplied by the pump supplier and the enclosure shall be conforming to NEMA 1.

6.6
Variable Frequency Drive

6.6.1
The variable frequency drive shall be PWM type (Pulse width modulation) microprocessor based of dedicated HVAC application design.The adjustable Frequency Drive (AFD), including all factory installed options, shall have UL & CSA approval.


Enclosure shall be NEMA 1 ventilated for installation as a wall mounted or free standing depending on ampere rating. Drive shall be equipped with an input disconnect switch and fuses for ground fault protection. A hand-off-automatic switch and speed potentiometer shall be mounted on the front of the enclosure.

6.6.2
The drive shall include a diode bridge, fixed voltage D.C. link section with both inductors and capacitors to form a filter, inverting bridge comprising I.G.B.T’s, 32 bit microprocessor and I.C’s. The Power factor shall remain above 0.95 regardless of speed or load. Any VFD using PF correction capacitor is not acceptable. 


IGBT’s shall be used in the inverter section to convert the fixed DC voltage to a three phase, adjustable frequency, AC output. A DC line reactor shall be provided to minimize harmonic and current distortion of the input power line. VFDs not utilizing insulated gate bipolar transistors shall not be acceptable

6.6.3
The drive shall have a keypad control, a LCD display module, manual ON/OFF switch and bypass switch.


The following customer modifiable adjustments shall be provided :


Accel time (2 to 600 seconds)

Decel time (2 to 600 seconds)


Minimum frequency


Maximum frequency


V/I Ratio


Carrier frequency


Speed reference signal shall be customer selectable for :


4-20 mA


0-5 VDC




      0-10 VDC

6.6.4
The drive shall have the following features:

6.6.4.1
The voltage to frequency ratio shall be suitable for pump and fan control.

6.6.4.2 The drive shall be suitable to work either in a “Stand Alone” mode or through a serial communication loop to BMS via a in-built RS485 port. All parameters shall be programmable from BMS and all data shall get displayed on BMS.

6.6.4.3 The drive shall contain within its enclosure D.C. link filters to minimise harmonics and current distortion and 2 Zone, 2 set point P.I.D. controller to provide closed loop control from upto 2 signal transmitters. 

6.6.5
Speed reference signal shall be customer selectable for 1-10 VDC or +20 MA. 

6.6.6
The VFD shall be capable of displaying the following information in plain English via a 40 character alphanumeric display :

Frequency

Voltage

Current

Kilowatts per hour

Fault identification

Percent torque

Percent power

RPM

Setting of O L protection

6.6.7
The VFD controller shall be suitable for elevation upto 33000 feet above sea level without derating. Operating ambient temperature shall be in the range of 100 C to 450 C. VFD shall be suitable for operation in environments up to 95% non-condensing humidity.

6.7
Sensor /Transmitters
6.7.1
The field mounted differential pressure sensor/transmitter shall have corrosion resistant steel body with 3.17 mm or  6.35mm  Male NPT connection.

6.7.2
It shall transmit a 0-10V or 4-20 mA DC signal to pump logic controller via standard two wire 24 DC system. The accuracy shall be within 0.5% of full span.

6.7.3
If shall be protected against radio frequency interference shall have watertight, NEMA 4 electrical enclosure capable of withstanding 2000 PSI static pressure with a 0.5” NPT conduit connection. Accuracy shall be within 0.25% of full span.

6.7.4
The location of sensors, in the pipe line, shall be selected carefully. It should ensure that the pump controller varies the flow to optimize performance and minimize power consumption at all times while maintaining designs parameters.

7.
Miscellaneous 

7.1
Each unit shall include the following as part of unit price.

7.1.1
Insulation of pumps for chilled water pump duty as per specification given under insulation.

7.1.2
Suitable Vibration isolation pads for each pump.

7.1.3
Necessary grouting nuts, bolts, mounting channels etc.

7.2
Each unit shall have the following items. (Priced separately).
7.2.1
Butterfly valve and Suction guide at the inlet and Non return Valve and Balancing valve at the outlet of each pump.

7.2.2
Water  pressure  gauges  at  inlet  and  outlet of  each pump complete with gauges cocks and connected tubing.

7.2.3
Drain line from each pump upto drain pit.

8.
Pump Curves
8.1 The contractor shall supply necessary capacity curves of the selected pump indicating pump head, capacity, efficiency and power consumed.

8.2 The specified capacity Vs head shall fall within the central zone of curves and not  near the end.

8.3 In case of monobloc pump, capacity charts shall be furnished along with pump selection.

9.
Installation and Tests 

9.1
The pump sets shall  be mounted on cement concrete foundation.

9.2
On installation the capacity of the pumps shall be checked by measuring  water  flow,  using the balancing valve in full open position, motor current and  pressure difference at inlet and outlet.  The readings shall be recorded to  compare  actual  performance with  the specified data.


References
ANSI
 
- American National Standards Institute

NEMA
- National Electrical Manufacturers Association

UL

- Underwriter’s Laboratories Inc.

ETL

- Electrical Testing Laboratories

CSA

- Canadian Standards Association

NEC

-   National Electrical Code

ISO

-   International Standards Organization

IEC

-   International Electrochemical Commission


 SUBMITTALS
Submittals shall include the following and shall be specific to this project.  General  submittals shall not be accepted.

· System summary sheet.

· Sequence of operation.

· Shop drawing indicating dimensions, required clearances and location and size of each field connection.

· Power and control wiring diagrams.

· System profile analysis including variable speed pump curves and system curve.  The analysis shall also include pump, motor and Adjustable Frequency Drive (AFD) efficiencies, job specific load profile, staging points, horse power and kilowatt/hour consumption.

· Pump data sheets.

End Suction/Split Casing Pumps
Pump casing shall be close-grained cast iron of heavy section,  vertically split, making possible complete servicing of rotating parts without breaking piping or motor connections. Motor to pump connection shall be of the flexible coupling type. Suction passages shall be volute in form, promoting smooth entry to impeller and increased efficiency. Impeller shall be bronze or gun metal, enclosed type, hydraulically balanced and passages smooth-finished for minimum friction and maximum efficiency.  Impeller rings shall be steel protected by gunmetal sleeves.  Shaft shall be supported in ball/journal bearings, grease lubricated, contained in easily removable housing. Pumps shall be fitted with an air valve, two grease lubricators, drain plug and water seal connections. 

Motor shall be totally enclosed, fan-cooled, class-F insulation and suitable for operation on AFD. Motor shall be specially designed for quiet operation and its speed shall not exceed 1440 rpm. The motor rating shall be such as to ensure no overloading of the motor through out its capacity range. Motor shall be suitable for 415+10% volts, 3 phase, 50 cycles, AC power supply.

Base shall be of a size suitable for the pump, motor and shaft and shall be constructed of cast iron or welded steel. Flexible coupling shall be protected by a guard mounted on the common base.

The pumps shall be installed on concrete foundation as shown in Approved-for-Construction shop drawings.

Each pump shall be provided with certified performance curves showing power absorbed and corresponding flow rates by varying the speed. The tests shall be done at factory and may be witnessed by Consultant or Owner’s site representative.

Pump Alignment

Split casing pumps, prior to testing shall be aligned with a dial indicator within 0.05 mm. Monobloc pumps shall be factory aligned with motor on common base, and need not be realigned at site.

Painting

All variable pumping system, pumps, motors and bases shall be supplied with approved  finish. Shop coat of paint that have become marred during shipment or erection shall be cleaned off with mineral spirits, wire brushed and spot primed over the affected areas, then coated with enamel paint to match the adjoining areas.

 Sequence of operation
The system shall consist of a pump logic controller, two duty pump/AFD set, one standby pump/AFD set, with duty-standby pump selection, automatic alteration and automatic transfer to standby pump.

The pumping system shall start upon the closure of customer’s contact when the pump logic controller Mode of Operation selector switch is in the REMOTE position.  

When the pump logic controller selector switch is in the LOCAL position, the pumping system shall operate automatically.

Sensor/transmitters shall send a 4-20Ma signal to the pump logic controller, indicative of process variable condition.

The technologic pump logic controller shall compare each signal to the independent, engineer/user determined set points.

When all set points are satisfied by the process variable, the pump speed shall remain constant at the optimum energy consumption level.

The technologic pump logic controller shall continuously scan and compare    each process variable to its individual set point and control to the least satisfied zone.

As the worst case zone deviates from set point, the pump logic controller shall send the appropriate analog signal to the VFD to speed up or slow down the pump/motor.

The redundant variable speed system shall be started through the pump logic controller.

In the event of a system differential pressure failure, due to a pump, VFD overload fault, the pump logic controller shall automatically initiate a timed sequence of operation to start the redundant pump/VFD set in the variable speed mode. 

In the event of failure of a zone sensor/transmitter, its process variable signal shall be removed from the scan/ compare program.  Alternative zone sensor/ transmitters, if available, shall remain in the scan/compare program for control.

The zone number corresponding to the failed sensor/transmitter shall be displayed on the operator interface of the pump logic controller.

In the event of the failure to receive all zone process variable signals, the VFD shall maintain 100% speed; reset shall be automatic upon correction of the zone failure.

PUMP or VFD fault shall be continuously scrolled through the display on the operator interface of pump logic controller until the fault has been corrected and the controller has been manually reset.
Section 4
Air Handling Units (Double Skin)   
 
(Ceiling Suspended/ Floor Mounted Type)
1.
General :

The air handling units shall be of as per drawing and complete in all respects and shall generally comply with the specifications as given in the following paragraphs.

2.
Air Handling Units
2.1
The air handling units shall  be double skin ceiling suspended/floor mounted draw through type. It shall include air filters, fan & motor assembly, cooling/heating coils all placed in a common compact horizontal housing.

2.2
Fan Assembly & Accessories

2.2.1
The fan shall be Imported forward curved, double inlet, double width type.  The wheel & housing shall be fabricated from heavy gauge galvanised steel having thickness not less than 14 G.  The fan impeller shall be mounted on a solid carbon steel shaft supported to housing  with angle iron frame & pillow block heavy  duty  ball bearings. The fan shall be selected  for a  speed not  exceeding 1000 RPM. The impeller & fan shaft shall be statically and dynamically balanced. The fan outlet velocity shall not be more than 2000 FPM (10.17 M/Sec.). Fan housing with motor shall be mounted on a common steel base, mounted inside the air handling housing on antivibration spring mounts or cushy foot mounts. The fan outlet shall be  connected  to  the casing with the help of fire retardant flexible canvass. 

2.2.2
The Fan assembly shall be complete with multi ‘V’ belt drive, consisting of motor & fan pulleys, necessary belts, belt guard and adjustable motor base. Belts shall be of the oil-resistant type.

2.2.3
Inspection door shall be complete with microswitch arrangement with lighting within the fan section. Microswitch shall be interlocked with blower & light, with resetting arrangement.

2.3
Cooling /Heating coil

2.3.1
The  cooling/heating  coil shall  be of seamless copper tubes, not less than  0.41 mm thick and 12 mmxe "MM"

xe "mm" O.D. The coil  shall have continuous  aluminium  fins. Fin spacing shall be 11 to 13 FPI(4 to5 fins per cm) 

The fins  shall be spaced  by collars forming integral part of the  fins.  The  tubes shall be staggered in the direction of air flow.  The fins  shall be uniformly bonded to the  tubes by mechanical expansion of  the tubes. The coils shall be tested against leaks at a hydraulic pressure of 20.4 kg./cm2. This pressure shall be maintained  for a min. period  of  2  hours. No drop  should be observed indicating any leaks. 

2.3.2
The water headers shall be of heavy gauge copper pipes to connect all the tubes. The headers  shall  be complete with water  in/out  connections,  vent plug  on  top and drain at the bottom.

2.3.3
The water circuiting shall be designed to maintain water velocity in the tube between 0.9 to 1.8 m/s (3 to 6 FPS).

2.4
Filter
2.4.1
The air filters shall be of Synthetic media having anodized frame with a minimum depth of 50 mm and efficiency of 90 % down to 10 micron. The media shall be supported with HDP mesh on one side  and   aluminium  mesh  on  other  side. Filters  shall  fit so as to prevent by-pass. Holding frames shall be provided for installing a number of filter cells in banks. These cells shall be held  within  the   frames by sliding the cells between guiding channels.

2.4.2
The filters shall be of washable type.

2.4.3
Suitable slanted/vertical channels shall be provided for fixing the filters. The channels shall be designed for easy fixing and removal of the filters.

2.5
Drain pan 
2.5.1

The drain pan shall  be sandwitched type with S.S. sheets on top and GI sheet on the bottom complete with PUF injected tray.

2.5.2

The drain pan shall be a minimum of 25 mm deep. Drain outlet shall be of S.S. and of 25 mm dia. Drain  pan shall be made out of 18 gauge stainless steel.Necessary supports will be provided to slide the coil in the drain pan. Outlet  shall  be  provided  from  the drain pan in a manner that access panel can  be opened  without disconnecting the drain pipe connection.

2.6
AHU Enclosure/Housing

2.6.1
The AHU enclosure shall be double skin design with the main frame work made of extruded aluminium structural sections. The housing shall be so constructed that it can be delivered at site in total/SKD conditions depending upon the requirement.

2.6.2
The panels shall be double sandwich type with 0.60 MM pre-coated galvanised sheet on the outside and 0.60 MM galvanised sheet on the inside. The insulation shall be 25 MM thick foam injected polyurethene foam. AHU framework shall be made out of extruded aluminium hollow sections filled with preformed insulation section. 

2.6.3
The bottom panels shall be easily openable for servicing the fan and coil sections. It should provide easy access to remove air filters for cleaning.

2.6.4
The opening for access doors shall be provided with the neoprene rubber T-gaskets fixed in grooves in the extruded sections. The entire housing shall be mounted on steel channel frame work.

2.6.5
The sandwich panels shall be fixed to the frame work with self tapping stainless steel screws and both ends of the screw shall be provided with rubber caps.

2.6.6
The access door to fan section is to be provided with a switch to shut the fan when the door is open.

2.7.
Insulation
2.7.1
The panels of Double Skin AHU'S shall be sandwiched with 25 mm thick polyurethene foam insulation of 40 KG/CUB.MT. density having a K value of  0.014 Kcal/Mhr oC.

2.8 
Fan Motor & Starter
2.8.1
The fan motor shall be suitable for 415 +10% volts, 50 cycles, 3 phase, AC power supply, totally enclosed fan cooled conforming to EFF-1 high efficiency as per I.S. 12615-2004 (Rev.I) and tolerance as per I.S. 325-1996  and conforming to specifications in Control panel, motors & switchgear section with IP-55 protection. Motors shall be especially designed for quiet operation and motor speed shall not exceed 1440 RPM. Motor ratings shall be at least 15% over limit load plus transmission losses.

2.8.2
The starter shall either be DOL or star delta type to suit the motor rating and conforming to specification under Control panel, motor & switchgears section.

3.
Automatic Controls (To suit single pumping system)
3.1
The AHU unit shall have motorized modulating 3 way mixing valve selected with pressure drop within 10 to 15% of the coil pressure drop.

3.2
A suitable modulating electronic thermostat shall be provision (unless the system has provision of BMS for AHUs).

4.
Automatic Controls (To suit multiple pumping system)
4.1
The AHU unit shall be provided automatic dynamic control cum balancing, 2 way valve with facility to adjust and set the max. flow at the required limit.

4.2
A suitable modulating electronic thermostat shall be provided to the control the above valve (unless the system has provision of BMS for the AHUs).

5.
Fresh air controls

A Motorized damper of G.I. sheet along with bird screen,  air inlet louvers  and shall be provided  in the wall of AHU room, for fresh air entry. 

6.  
Accessories
6.1
Each air handling unit shall be complete with the following items as part of AHU price.

6.1.1   Flexible connection between the fan outlet and duct. 

6.1.2
Vibration isolators of 90% efficiency.

6.2
Each unit shall have the following items.

6.3
Stem  type thermometers at coil inlet and outlet,  with  tubing and gauge cocks. 
6.4  
Pressure gauge of suitable range with cock at inlet and outlet  of  the  coil, with tubing and gauge cocks. 

6.5
Butterfly Valve at inlet and outlet and balancing valve at outlet (with 2 or 3 way motorized control valve).

6.6  
Butterfly valves at inlet and outlet of the coil (with Dynamic Balancing cum control valve).

6.7
Drain line from the unit upto floor trap. 

7.       Testing 

The air handling unit shall be tested to measure air quantity and coil performance by measuring temperature difference, water flow rate using balancing valve and  then calculating the capacity.

Performance Data


Air handling units shall be selected for the lowest operating noise level. Technical submittal of air handling units shall be prepared for Consultants approval prior to procurement as mentioned under  Special Conditions. Fan performance  rating  and  power   consumption   characteristics   shall be submitted and verified at the time of testing and commissioning of the entire installation.

8.        Limitations
8.1    
The  air  velocity  across the cooing  coil  shall  not exceed 500 F.P.M. (2.79 M per sec.).

8.2
The fan outlet velocity shall not exceed 2000 FPM. (10.17 M/Sec.) subject to Fan Noise Level not exceeding 75 dBA.

8.3     
The air velocity across the filters shall  not  exceed 450 FPM (2.5 M per sec.)
Section 5

Fan Coil Units
1.
General

The fan coil units shall be complete in all respects and shall generally comply with the specifications  as given hereunder.

2.
Fan Coil Units
2.1
The fan coil units shall be ceiling suspended horizontal /vertical type complete with finned coil,  fan section with three speed motor, two way motorized valves with summer & winter thermostatic control provision, drain pans, air filters, filter box, fan speed regulator and other controls.

2.2
Cooling Coil 

The coil shall be of seamless copper tubes not less than  9 mm O.D. 25G thick  and shall have continuous aluminium plate fins.  The fins having thickness 0.2mm shall be spaced by collars forming integral part of  the  fins.  The tubes shall be staggered in the direction  of  air flow.  The coil circuit should be sized for adequate water velocity but not exceeding 1.8 M/s (6 F.P.S) the air velocity across coil shall not exceed 500 FPM or 155 MPM the fins shall be uniformly bonded  to the tubes by hydraulic expansion of the tubes.


The coils shall be tested against leaks at a hydraulic pressure of 21 kg/sq.cm.  This  pressure shall be maintained for a period of 2 hours. No drop should  be  observed indicating any leaks.

2.3
Fan Section 
2.3.1
This shall consist  of  (2)  two light weight aluminium impellers  of  forward curved type, both statically and  dynamically balanced, along with properly designed G.I.  sheet casings. The blower assembly should be easily openable having provision of wing nuts. The maximum acceptable noise level in the room from the unit is 38 dB. The maximum noise level acceptable for the fan shall however be 60 dB at a distance of 3M.

2.3.2
The two impellers shall be directly mounted on to a double shaft, single phase multiple winding motor  capable of running at (3) three speeds.

2.3.3
A. G.I. accoustically lined Plenum  shall  connect  the fan outlets to the  
coil.

2.4
Drain pans 
2.4.1
The drain pan shall be of double skin construction made of 1.25 mm (16 GA.)  G.I. Sheet, steel, covering the whole of coil section and extended on one side for accommodating coil connection, valve etc and complete with a 25 mm drain connection. The drain pan shall be insulated with 25 mm expanded polystyrene and covered with second G.I. tray. OR   Drain pan shall be of single piece deep drawn stainless steel construction and insulated with 12mm thick fire retardant expanded polystyrene insulation. The outer skin of the tray shall be single piece molded FRP.  .

The fan coil unit shall also be provided with a secondary drain pan of 18G G.I. sheet duly epoxy coated/FRP lined from inside.

2.5
Filter Plenum (Horizontal Type)
2.5.1
The Plenum shall be part of unit ceiling housing the fans and the coils.

2.5.2
Each unit will have washable aluminium mesh in multi layer with extruded aluminium frame. The fan coil units should have provision for incorporating these filters either at the bottom or back depending upon the requirement. The efficiency of filters shall be not be less than  90% down to 10 microns. 

3.
FCU casing  



The Vertical type fan coil units will be provided with plastic cover with a steel casing to house the coil, filter and have space for piping & controls.

4.
Speed Control

A sturdy switch shall be provided  with  the  unit complete   with  wiring, for off and with minimum  (3) three speed control, of the fan.

5.
Painting

The fan coil units should  be powder  coated  in  suitable  colors.

6. Automatic Controls 

6.1     Each unit shall have a room type thermostat and a 2 way motorized water valve. The valve shall be fixed at a convenient location.  The thermostat shall be mounted along with the speed control switch on a common plate.

 The plate shall clearly indicate the fan positions. The controls should be as per specifications under ‘controls’. 

6.2
The water valves on  inlet  line  shall be of gun metal ball   type  with  integral  water  strainers, having BSP(FPT)  inlet and flare type mpt  outlet  connection.  The valve on return line shall be as above, but without the water strainer. 

7.
Water Connections
The  water lines shall be finally connected to the coil  of  the  fan coil unit, by at least 300 mm long, type l seamless  solid drawn copper tubing with flare fittings  and connections.

The water connections shall be made so that all the valves installed are accommodated within the extension of the drain pan of the unit, so that in case of any leak in the valves the water shall fall into the drain pan and not onto the false ceiling/floor etc.


The copper piping shall be insulated with class “O” closed cell elastomeric 
insulation adequate thickness  and all joints shall be sealed with adhesive 
forming proper bonding.
Section 6

Hot Water Generator

1.
General

The heating system unit shall be complete in all respect and shall generally   comply with  the specifications as given in the following paragraph.

2.       Electric Boiler
2.1  
The boiler shall be horizontal/vertical shell type consisting of steel shell, heating element, controls, control panels,  mounting frame, insulation, cladding etc. all duly painted.

2.2  
The shell of the hot water generator shall be made out of 8mm  thick MS sheet and dish end made out of 10mm MS sheet with electric fusion welded seams with stainless steel SS 304 lining with flanged inlet and  outlet connections,  drain  connection with valve, vent with valve etc. The shell shall be complete with baffles to provide adequate velocity to water.The insulated shell  shall be mounted inside a cabinet of angle iron frame with 16 SWG MS steel covers held with fibre glass locks/bolts and hinges. The cabinet shall be provided with sufficient louvers and rat proofing to ensure ventilation of heater terminals of boilers. The angle iron frame shall be provided with lifting lugs and pedestals.

2.3
Electric heaters shall be provided in banks of equal capacity distributed on three phases. Heaters shall be mounted within seamless copper/electrically resistant U-tubes, flange mounted with S.S. studs. The heaters shall be easily removable externally, without opening terminal plate or disturbing other components. Heatres shall be suitable for 415 + 10% volts, 50 Hz, 3 phase AC power supply and shall be in direct contact with water contained in shell.

2.4
The heating element shall be of adequate rating and equally distributed to provide uniform heat transfer. The elements shall be easily accessible for removal.

2.5   
The control panel shall be weather proof type provided along with the boiler with contactors,  safety  thermostat. 

2.6
All the component shall be mounted on fabricated  steel  base  and covered with G.I. Sheets of at least  1.25  mm thickness.

2.7     The Hot Water Generator shall be tested in the factory at 21kg/ Sq cm or 300psi.

2.8 
The boiler shall be insulated with 100 mm  thick glass wool and covered with 0.80 MM aluminium sheet on MS frame welded to generator body. The density of the glass wool shall be 24 Kg/Cub m.  

3.
Accessories

3.1
Each boiler unit shall include the following as part of unit price.

3.1.1
Pressure relief valve, Inlet and outlet pipes with flanges, Step controller/thermostat for individual heater bank, float switch, automatic alarm for low water level and high temperature with respective indication lights..

3.1.2 Vibration isolators of 90% efficiency.

3.1.3
Drain point with valve, De-Scaling valves.

4.
Miscellaneous

4.1
Each unit shall have the following items (Priced Separately).

4.1.1
Butterfly Valve at Outlet of Boiler and Balancing Valve at Inlet.

4.1.2
Water Flow Switch.

4.1.3
100mm dia dial type thermometer at inlet  and  outlet  with tubing and gauge.
4.1.4 100mm dia dial type pressure gauge with ball valve inlet and outlet 

4.1.5
Automatic Air Vent. at Inlet and Outlet of the boiler.

5.  Safety thermostat

Each group of heaters in a unit shall be provided with a heating safety thermostat of fixed setting.

6.Control panel

6.1.1
The  boiler shall  be provided  with factory mounted control panel duly wired and tested. 

6.1.2
The panel shall be provided with Incoming MCCB with copper bus bar, On-off toggle switch for individual bank, starter with HRC fusers for individual banks, Indicating lights for ‘ON’ status for individual bank, Fault indicating lights, Alarm with manual reset, Cabling and controls wiring (copper conductor, Digital type 3 phase ammeter and voltmeter with CT & selector switch etc.

6.1.3 
The panel shall be suitable for 415 V/3 Ph/50 Hz electric supply.

6.1.4 The panel shall have various alarms such as low water level, high temperature, high pressure etc. with indication lights.

6.1.5
Potential free contact to be provided for BMS for On/Off, trip, control and status.

The panel shall be openable only after switching off the incoming power supply.

Painting
The external surface of the shell shall be cleaned, de rusted and applied with two coats of primer. The hot water generator shall be finally provided with enameled staving paint.
Fresh Air Treatment Unit

Please refer details “Under Technical Specifications - Equipments for Additional Items-Addendum at the end of this table.

Split Units

Please refer details “Under Technical Specifications - Equipments for Additional Items-Addendum at the end of this table.

Voltage Stablizers

Please refer details “Under Technical Specifications - Equipments for Additional Items-Addendum at the end of this table.

Air Washers

Please refer details “Under Technical Specifications - Equipments for Additional Items-Addendum at the end of this table.

Extract Fan Sections

Please refer details “Under Technical Specifications - Equipments for Additional Items-Addendum at the end of this table.

Filters

Please refer details “Under Technical Specifications - Equipments for Additional Items-Addendum at the end of this table.

Air Curtains

Please refer details “Under Technical Specifications - Equipments for Additional Items-Addendum at the end of this table.


Variable Frequency Drives

Please refer details “Under Technical Specifications - Equipments for Additional Items-Addendum at the end of this table.


VAV Diffusers

Please refer details “Under Technical Specifications - Equipments for Additional Items-Addendum at the end of this table.

Section 7



Ventilation System
(Axial Flow Fan type)

1.
General 

The ventilation fans and Axial flow fan shall be complete in all respects and shall generally comply with the specifications given below :

2.
Axial flow fans 
2.1
Fans shall be licensed to bear the AMCA Air and Sound Certified Ratings Seal. The test standard used shall be ANSI/AMCA 210-85, ANSI/ASHRAE Standard 51-1985 “Laboratory Method of Testing Fans for Rating” and AMCA 300 “Reverberant Room Method for Sound Testing of fans”.

2.2
To achieve the minimum and equal clearance between the blade tips and casing, tube casing  shall maintain its roundness by means of using one piece of sheet metal with 90 edges flanging up.

2.3
All fans shall be oven-baked with polyester coating for minimum thickness of 60 microns or hot dip galvanized or Casing   shall be   constructed out of   heavy   gauge 
sheet steel. Fan casing, motor mount and straightening vane shall be of welded steel construction. Motor mounting plate shall be minimum 20 mm thick and machined to receive motor flange.    Casing shall be provided with wide hinged door   which opens easily for removal of wheel, shaft and bearings. A small inspection door  with handle and neoprene gasket  shall also be provided.  

Casing shall have flanged connection on both ends for ducted applications. 

Support  brackets  for  ceiling  suspension  shall  be  welded  to  the  casing for   connection   to  hanger   bolts.  Straightening vanes   shall   be aerodynamically designed  for   maximum   efficiency  by  converting velocity pressure to  static  pressure potential and minimizing turbulence. Casing shall be bonderized, primed and finish coated with enamel paint.

2.4
Fan motor base support shall be properly secured (locked and sealed) to the fan housing and be of adjustable type to have precise control of motor shaft central position as well as running clearance between blade tips and casing. Motor (KW/HP) shall be able to be changed or upgraded at site without changing fan housing or ducting construction.

 2.5    Fans supplied shall be complete with factory fabricated mounting bracket (ceiling or foot mounted) and suction/discharge matching flanges as accessories.

2.6  
All hubs shall be cast Aluminum alloy (Grade LM2) unless for Smoke Extractor Fans where high temperature (250C/2Hrs) air is expected then Aluminum alloy or steel fan impeller blades are required. Otherwise impeller blade material with Polypropylene (PP), Glass-reinforced Polypropylene  (PPG) and Glass-reinforced Polyamid (PAG), to provide self-balancing, anti-static, anti-sparking characteristic is preferable.

    2.7  Running clearance between blade tips and casing shall not exceed 1% of the impeller diameter, and 2% for smoke spill high temperature fan where mechanical expansion coefficient is different from normal ambient temperature.  Fan manufacturer shall provide the fan assembled with the dame clearance between blade tips and casing of the tested prototype.  Note that the air performance and pressure loss are greatly affected by this clearance.

 2.8    Impellers shall be secured to the drive shaft by a key and keyway.  Axial location shall be provided by a collar or shoulder on the drive shaft together with a retaining washer and screw fitted into a tapped hole at the end of the shaft and locked in position. Blades shall be secured in place to the angle setting by setscrews, locking nuts or setting pins.

2.9
All fans after assembly shall be dynamically trim-balanced to ISO1940 and AMCA 204/3 - G2.5 quality grade. A computer printout with vibration spectrum analysis shall be attached to the fans.

3. 
Fan Motor & Starter
3.1
Fan motor shall be totally enclosed conforming to EFF-1 and external terminal box of at least IP55 shall be  provided. Motor efficiency shall be minimum confirming specifications as described in ECBC-2007. Motor shall be suitable for 415 + 10% volts, 50 Hz, 3 phase power supply, provided with class B,class F or class H insulation as mentioned in the BOQ. Motor name plate horse power shall exceed brake horse power by a minimum of 15% . Motor shall be specially designed for quiet operation. 

3.2
The starter shall either be DOL or star delta type to suit the motor rating and conforming to specification under control panel, motor & switchgears.

4.
Fan Drive

4.1

Ball Bearings shall be completely maintenance free and should be useable in any mounting position at maximum indicated temperature. The bearing lubricant shall be suitable for a minimum ambient temperature of minus 15oC  (admissible for a short time without reaching dew point at minus 30oC). For applications at maximum indicated ambient temperature life expectancy shall be 40000 hours minimum.

4.2

The assembly of fan and motor shall be suspended from the ceiling by vibration isolation suspension of rubber in shear type of approved make or as recommended by the manufacturer.

4.3
Drive to fan shall be direct driven & fan speed shall not exceed 1500 RPM.

.

5.& 6
Propeller Fans In-line Fans
5.1
In-Line fans shall be complete with GSS centrifugal impeller, casing, direct driven motor, vibration isolators, direction of discharge and rotation position shall be as per the job requirement and shall be marked on the fan assembly. 

5.2
Housing shall be constructed of  hot rolled heavy gauge GSS sheet metal epoxy coated  embodied  with required inspection doors construction.


Housing metal parts shall be either spot-welded or screwed or mounted together with rivets. Indication showing rotation arrow and make, model number and duty conditions of the fan shall be available on the housing.

5.3

Fan Wheel shall be SISW forward/backward curved type. The fan wheel shall be both statically and dynamically balanced. The  bearing shall be completely maintenance free and can be used in any mounting position, at maximum indicated temperature.

5.4
The direct driven propeller Fan blades shall be pressed steel of aerofoil design for high fan efficiency and design static pressure. The blades shall be rivetted to a central steel hub.

5.5
The motor and blade assembly shall be mounted in a cast iron/sheet steel frame with steel brackets. Rubber mounts shall be provided between the mounting frames and brackets. Motor shall either be capacitor start –run or three phase squirrel cage induction type totally enclosed. The fan shall be fitted with gravity type louvers.

5.6
The fan motor shall be totally enclosed type and suitable for operation on    415+10% volts,3phase or 220+6% volts,1 phase , 50Hz AC power supply.

5.7
Single phase inline fans shall be provided with factory fitted speed regulators and   three phase inline fans shall be provided with GI dampers

5.8
All the fans shall be tested for performance and the following test results shall be furnished :

Air flow rate in C.F.M. 

Static pressure at the fan supply end

7.
Ceiling Exhaust Fans

7.1
The fan shall have corrosion resistant galvanized steel scroll and housing with built in grille.

7.2
The outlet duct collar shall be round with integral back draft damper.

7.3
The fan shall have single inlet forward curved wheel.

7.4
The fan shall have adjustable mounting brackets.

8.
Accessories for Fan Section

All necessary accessories shall be provided for proper operation and shall also include (As part of Unit Price).
8.1
Vibration isolators for the fans. 

8.2
Double canvass connections at the outlet of each fan (where required).

8.3
Nuts, bolts, shims etc. as required for the grouting of the equipment.

8.4
Bird Screens in the Inlet.

8.5
Louvers for Fresh Air and exhaust openings.

8.6
Detachable and washable fresh air filters at the Inlet.

9.
Limitation for Fan Sections

9.1
The air velocity limits shall be as per Schedule of Equipment and/or BOQ but in no case exceed:

a.
Velocity at Axial flow fan outlet shall not exceed 11.5 m/s (2250 fpm) for normal operation.

b.
Velocity at Axial flow fan outlet shall not exceed 15 m/s (2950 fpm) for smoke/fire operation.

Smoke Spill Cabinet Fans

Please refer details “Under Technical Specifications – Ventilation Fans for Additional Items-Addendum at the end of this table.
Vane Axial Flow Fans

Please refer details “Under Technical Specifications – Ventilation Fans for Additional Items-Addendum at the end of this table.
Smoke Extraction Fan

Please refer details “Under Technical Specifications – Ventilation Fans for Additional Items-Addendum at the end of this table.
Ductless Ventilation System

Please refer details “Under Technical Specifications – Ventilation Fans for Additional Items-Addendum at the end of this table.
Centrifugal Fans

Please refer details “Under Technical Specifications – Ventilation Fans for Additional Items-Addendum at the end of this table.

Inlet Guide Vanes

Please refer details “Under Technical Specifications – Ventilation Fans for Additional Items-Addendum at the end of this table.


Section-8


Control Valve And Accessories

1.
Fan Coil Units Controls

1.1    
Each unit shall have a room type thermostat and a 2 way motorized  water  valve. The  valve shall be fixed at a  convenient  location.  The  thermostat shall be complete with  the speed control  switch ON/OFF and heat/Cool changeover switch as per details given later on the plate  shall  clearly  indicate the fan positions. The controls should be as per specifications.

1.2
The motorized control valve shall be 2 position ON/OFF and with 2-way water flow.

1.3
The water valves on inlet line shall be of gun metal ball  type  with  integral  water strainers, having BSP(FPT)  inlet and flare type mpt  outlet  connection.  The valve on return line shall be as above, but without the water strainer.

2.
Modulating Motorized Valve for Air Handling Units

2.1 Motorized valves for Air handling units shall be 2-way modulating type with bronze body and stainless steel trim, seat and plug. The valve shall be controlled by an electric actuator mounted directly on the valve. The actuator shall have a reversible synchronous motor and generate the desired stroke by a gear train.

2.2 Actuators shall have manual override hand wheel and potentiometer for position feed back and shall be suitable for connection to any major BMS.

2.3 The shutoff pressure of the valve shall be sufficient for the system pressure.

3.       Temperature Gauge (Thermometer) 




Thermometers   shall   be industrial type  V-form    having  range of scales  as 30-120  degree F (0-50 degree Celsius)  for  cooling applications   and  30-212  degree  F (0-100 degree C) for heating applications duly calibrated. Body shall be of aluminium alloy, anodized gold coloured surface against aggressive vapors. The casing shall be adjustable type to take any reading from the front. The glass capillary shall be triangular in shape with blue mercury filled in glass for better visibility. Graduation of scale shall be 1 degree in both readings .Thermometer shall be suitable for 1/2 FPT Connections. Thermometers for chilled water pipe line shall be provided with long brass stem to facilitate ease in removal without damaging the insulation. MS socket to be welded on pipes shall also be provided with the thermometer 

4.
Pressure Gauges 


Pressure gauges having range of scale as 0-10 Kg/sq.cm shall be provided at the supply & return at air handling units, inlet and outlet at chillers, and condensers, discharge end of pumps as shown in the schematic drawing. Pressure gauge shall be of approved make in stainless steel (SS) construction and  not less than 100mm dia dial, glycerin filled and of appropriate range and be complete with shut off gauge cocks, isolating valves etc. duly calibrated before installation. Care shall be taken to protect pressure gauges during pressure testing.

5.
Flow Switches


Sockets or necessary arrangements to be made by HVAC Contractor for bellow type flow switches shall be provided in condensing water outlet and chilled water outlet at the water chilling machines, and at the water cooled condensing units for refrigeration load. The flow switch shall prevent the compressor from starting unless the water flow is established in condensing water lines, and chilled water flow is established chilled water lines.

6.
Thermostats (AHU)

6.1
Shall be electric snap-acting fixed differential type as specified herein, with sensing element located in the return air stream. The profile, mounting arrangement and exact location of the thermostats shall be as included in schedule of quantities and as approved by the Project Manager. 

All thermostats shall supplied with the standard mounting boxes, as recommended by the manufacturer.

· Thermostat for air conditioning application for AHU’s shall be Honeywell with two stage temperature control model T 678A having a range of 0/100 degree F. All AHU’s shall be provided with two speed motor.  The motor speeds shall be controlled   by 2 stage thermostat upon sensing the return air temperature.

· Snap-acting fixed-differential type thermostat for air conditioning applications for actuating the three-way diverting valve  at  each fan coil unit, as shown on drawings and as indicated in schedule of quantities.

· Thermostat shall be similar to Honeywell model T694A, T4039, or T6060 A heating/cooling thermostat, for range 56-84 degree F, differential 3 degree F, with OFF-HI-LO fan switch, temperature adjustment settings, switching off must break fan circuit .

· Snap-acting fixed differential heating thermostat for electric winter heating and reheat applications for putting   on/off   power    supply to electric heating or reheat coils in air handling units as shown on drawings. Thermostats shall be similar to Honeywell model T451A, two stage thermostat or equivalent model.

· Safety thermostat for electric winter heating and reheat application for cutting off   power   supply  to  strip  heaters in case air flow across strip heater is not established. Thermostat shall be similar to Varma-Trafag model S95R, or approved equal.

7.
Thermostat (FCU) with automatic Heat Cool Changeover

7.1
Room temperature controller (Thermostat) for fan coil unit shall have following features.

7.1.1
Internal temperature sensors.

7.1.2
Automatic heat/cool changeover in conjunction with cable temperature sensor.

7.1.3
Input for remote operation mode (BMS) changeover contact switch (NO of NC).

7.1.4
Selectable control parameter On/Off type with 3 position output suitable for 8-30(C setting range.

7.1.5
Rotary set point knob with mechanical min./max. limitation facility.

7.1.6
Fan speed side switch Max. load of 3 speed fan shall be 600 KV.

7.1.7
It shall operate at AC 230 V (  10% with a control accuracy of 2(C. Max. power consumption shall be 6 VA.

7.1.8
The heat/cool changeover should be automatic depending upon of the temperature of water in the supply pipe line of FCU.

7.1.9
The changeover mounting kit shall be installed on the supply chilled water pipe line complete with clamping arrangement. It shall have provision for connecting the signal cable to the thermostat for heating & cooling changeover.

8.
Energy Metering System

8.1
The system shall consist of ultrasonic ‘C’ flow tube detachable type calculator meter (BTU meter) temperature sensors, necessary modules, signal connector & repeater and necessary software.

8.2
The energy meter (Flow tube) shall be based on ultrasonic volumetric flow measurement principle. The flow tube shall be of flanged type connection at both the end with temperature sensors & its attachments facilities.

8.3
The flow tube shall be installed on the return chilled water line with 4 or 5 Nos. of FCU’s installed in a loop. It shall be able to measure the water flow even if one FCU starts running.

8.4
The detachable built in LCD display type calculator (Btu meter) shall have mounting facility on the flow tube or on the wall. The calculator shall be able to give the direct reading in KWH on the display. It shall have the necessary storage facility for a duration of atleast 6 months. The calculators shall have the provision to connect thru necessary M Bus communication module, necessary software, signal located at ground floor or in the basement. The data communicated to the PC shall be stored on MS Excel sheet. The necessary software shall be supplied or create the programme on the PC for monthly billing for each flat separately. UPS power supply to the communication system shall be provided  by owner.

8.5
The complete system shall include PC pentium-IV (400 M Hz) with 256 MB RD RAM, 80GB Hard disk, 17”SVGA monitor, UPS & rewritable CD drive.

9.
Test Points
9.1

A test point shall be installed at the inlet and outlet of each pump and balancing valve and heat exchanging equipment like chiller, boiler, condenser, cooling tower, water cooling coil, AHUs etc.

9.2
The test point shall be of brass construction ¼” BSP with neoprene sealing bushes and shall be provided with screwed cover.

10. 
Motorized Butterfly Valves with actuator
10.1
Butterfly Valves
10.1.1
The butterfly valve shall consist of cast iron body preferably in two piece construction.

10.1.2
The disc shall consist of disc pivot and driving stem shall be in one piece centrally located.

10.1.3
The valve seat shall be synthetic material suitable for water  duty. It shall line the whole body.                   

10.1.4
The disc should move in slide bearings on both ends with ‘o’ ring to prevent leakage.

10.1.5 
The  handle  should have arrangement for locking in any set position.

10.1.6
The valve  should be  suitable  for 12 Kg/cm2 working pressure.

10.1.7
The actuators of motorized butterfly valve shall be BMS compatible.

11.
ON/OFF Motorized butterfly valve with actuator for Chillers, condenser& Cooling Towers
11.1
Motorized valve for chillers, cooling towers shall be 2 position ON/OFF type Butterfly valve with standard train. The valve shall be controlled by an electric actuator mounted directly on the valve. The actuator shall have a reversible synchronous motor and generate the desired stoke by gear train. It shall be suitable for hook up to any major BMS.

11.2
Actuator

11.2.1
Each actuator shall have current limiting circuitry incorporated in its design to prevent damage to the actuator.

11.2.2
Actuators shall provide the minimum torque required for proper valve close-off against the system pressure for the required  flow.

11.2.3
Two-position or open/closed actuators shall accept 24 or 120 VAC or 230 V (  10%  power supply and be UL listed. Butterfly isolation and other valves, as specified in the sequence of operations, shall be furnished with adjustable end switches to indicate open/closed position or be hard wired to start/stop the associated pump or chiller.

12.
Dynamic Balancing Cum Flow Control Valves

12.1
Pressure Independent Dynamic Control Valve

12.1.1

Valve shall be electronic, dynamic, modulating, 2 way, control device. Maximum flow setting shall be adjustable to 51 different setting within the range of the valve size. It shall be BMS compatible.
12.2
Valve Actuator

12.2.1

Valve actuator housing shall be rated to IP54. Actuator shall be driven by 24 VDC motor and shall accept 2-10 VDC, 4-20mA, 3-point floating or pulse width modulation electric signal and shall include resistor to facilitate any of these signals. Actuator shall be capable of providing 4-20mA or 2-10VDC feedback signal to control system. Optional fail safe system to power valve to either open of closed position from any position in case of power failure shall be available.



Extended LED read – out of current valve position and maximum valve position setting shall be standard.

12.3
Valve Housing
12.3.1
Housing shall be ductile iron, ASTM A536-65T, class 60-45-18 rated 4000 kPa static pressure/forged brass ASTM B584 rated 2500kPa static pressure and 120°C.

Automatic/Dynamic Balancing Valve.



Automatic Dynamic Balancing Valve shall be of forged brass (upto 40mm dia.) grey iron (above 40mm dia.) construction of 1350K Pa pressure and 120(C temperature rating. The valves shall have precision calibrated, stainless steel carridge to achieve the desired/pre-fixed flow rates irrespective of the pressure fluctuations in the water lines within a range of 10-210 K. Pa. The flow rate within a tolerance of  ( 5% will be achieved by automatic adjustment of the open orifice area in response to the pressure differential changes. The end connection upto 80mm dia. should be threaded and for above 80mm dia. it should be flanged

13.
Expansion Tank

13.1
Expansion tank shall be PVC type tank of approved make.

13.2
The outer skin of the tank shall be insulated with 25 mm thick self adhesive polyethylene foam insulation with aluminium foil on one side.

13.3
The inner skin of the tank shall be white. 

Pressurised Closed Expansion Tank

Pressurised Closed Expansion Tank sutaible for total volume of water in chilled water circuits along with necessary accessories. Expansion tank shall be ASME rated pre-charged bladder type pressure vessels.Expansion tanks shall be designed to absorb the expansion forces of heating/ colling system water while maintaining proper syastem pressurization under varying operating conditions. The heavy duty bladder shall contain  system water thereby eliminating tank corrision and water logging problems. Tanks shall be factory pre changed at 12 psi. Tank's maximum operating design temperature shall be 240 F. The tank shall be fitted with lifting rings and a floor mounting skit bfor vertical installation.

14.
Flow Regulation Unit

14.1
Flow regulation unit shall consist of 316 stainless steel and hydrogenated acrylonitrile butadiene rubber and shall be capable of controlling flow within +/- 5% of each rated flow. Flow regulation unit shall be accessible, for maintenance.

Optional dual pressure/temperature test valves for verifying accuracy of flow performance shall be available for all valve sizes.

.
Three-way diverting valves
Three-way diverting valves for air handling units shall be provided in chilled water at each air handling unit as shown on the drawings and indicated in schedule of quantities. Each valve shall be actuated by a humidistat. Valves for 25mm to 30mm pipe   sizes shall be similar to Honeywell model V5013 C or equivalent makes three-way mixing valves with two inlets and one outlet. Motor shall be Honeywell model M644A make modulating motor.  Motor shall be suitable for 24 volts supply and shall have in-built 220/24 volts transformer.

Three-way motorized  valves for FCUs

Three-way motorized valves for FCUs may be provided in chilled/ hot water lines at each fan coil unit as shown on drawings and indicated in schedule of quantities. The valve shall be actuated by space thermostat. Constant space conditions shall be maintained by allowing complete chilled water to either pass through the coil or bypass the coil and mix with the chilled /hot water return. The valve shall be revert to fully bypass position when fan is shut off.

Valves shall be Honeywell two position   diverting valves 15mm (1/2 inch) diameter with flare connection. Valves shall be selected for water flow rate of 5-6 USGPM.  Pressure drop across the valve shall note exceed 2 psi. Valve shall have the facility to replace motor actuator without removing the valve body.


Airstat
Airstat may provided, as shown on drawings and included in schedule of  quantities, within air handling unit containing  electric  strip   heaters or reheat coils  to  prevent  

Instruments :


Instruments required for different types of machines have been described in the various sections of these specifications and shown on the drawings.  Following instruments may be provided in accordance with the specific requirements.

              Room RH Indicators
Room RH  Indicators  shall  be  Taylor  or approved equal, dial type, wall hung, relative humidity indicators of appropriate range in accordance with the drawings and as indicated in the schedule of quantities.


Electronic Thermometers
Electronic Thermometers shall be of approved make electronical operated Digital Temperature Indicator in accordance with the draw and as indicated in the schedule of quantities. The display shall be 3-5 digit  Liquid Crystal Display.  The thermometer shall consist of fully  solid  state  integrated circuits. The thermometer shall have front LED ‘ON’ indication and  automatic low  battery indication.     The   resolution   shall  be   0-1 degree  centigrade.  Thermometer shall be complete with suitable electronic sensor to accurately sense the temperature with sensor housed in suitable airwell/ thermowell for air temperature/water temperature measurement. The thermometer shall be suitable for operation on 9 V DC/230 V AC.  The display unit shall be housed in attractive sheet metal cabinet with prominent display of conversion charts of deg F & C on front plate. Thermometer shall be complete with separable socket type interconnecting cables of 2m length suitable for installation within a radius of 2m of the thermowell or air sensing point.  Thermometers may be installed at  supply and return of  condensers of packaged units and CDW pumps as shown on the drawings.  Range of scales shall be 30 degree F- 120 degree F (0-50 degree C) for cooling application, and 30 degree - 212 degree F  (0-100 degree C) for heating applications.

Calibration and Testing :

All automatic controls and instruments shall be factory calibrated and provided with necessary instructions for site calibration and testing. Various items of the same type shall be completely interchangeable and their accuracy shall be guaranteed by the manufacturer.  All automatic controls and instruments shall be tested at site for accuracy and reliability before commissioning the installation.
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Control Panel, Motors and Switchgears
1.
Scope

In general, the contractor shall supply, store, erect, test and commission all the equipment required for Electrical Installation. The contractor shall furnish all the materials, labour, tools and equipments for the electrical work, as shown in the accompanying drawings and in the bill of quantities and specifications hereinafter described.

2.
Definitions

The following abbreviations used in the bill of quantities specifications and drawings represents:


ISS
-
Indian Standard specification.


IER
-
Indian Electricity Rules, 1956.


BS
-
British Standard (where specifically called for)


BSCP
-
British Standard Code of Practice (if called for).


HRC
-
High Rupturing Capacity


GI
-
Galvanised Iron


MS
-
Mild Steel


CI
-
Cast Iron


APLSTS
-
Aluminium conductor, paper insulated lead sheathed, Double steel tape 




armoured and serving.


PVC
-
Polyvinyl Chloride.


XLPE
-
Cross Linked Polyethylene.


HT
-
High Tension.


LT
-
Low Tension.


A-Amp
-
Ampere.


KV
-
Kilo Volts.


PT
-
Potential Transformers.


CT
-
Current Transformers.


OCB
-
Oil circuit Breakers


VCB
-
Vacuum Circuit Breaker


ACB
-
Air Circuit Breakers


SFU
-
Switch fuse Unit


COS
-
Change Over Switch


CFS
-
Combination Fuse Switch


MCCB
-
Moulded Case Circuit Breaker.


MCB
-
Miniature Circuit Breaker


IC
-
Iron Clad


ICTPN
-
Iron Clad Triple Pole and Neutral


ICDP
-
Iron Clad Double Pole


DB
-
Distribution Board


KVA
-
Kilo Volts Ampere.


KVAR
-
Kilo Volts Ampere - Reactive.


NC
-
Normally Close


NO
-
Normally open


SWG
-
Standard Wire Gauge.

3.             REGULATION & STANDARDS

The installation shall conform in all respects to Indian standard Code of Practice for Electrical Wiring Installation I.S. - 732 and ‘National Electrical Code’. It shall be in conformity with the current I.E Rules and Regulations and requirements of the local Electric Supply Authority in-so-far as these become applicable to the installation. Wherever this specification calls for a higher standard of materials and/or workmanship then those required by any of the above regulations, this specifications shall take precedence over the said regulations and standards.


In general, the materials, equipments and workmanship not covered by the above, shall conform to the following Indian Standards (Latest Edition) unless otherwise called for:

a. SWITCHGEAR
· Requirements of  A.C. Circuit Breakers.

:    IS 2516 (Part I) Sec.1,2 & 3 (Part-II)

· Switches and Switch Isolators above 1000V

· But Not Exceeding 1.1 KV



:     
IS     4710

· Markings &  arrangements  for       switchgear

· bus-bars, main connection & auxilliary wiring        
:  
 IS     375

· Specification for normal duty air break switches

& composites unit for air break switches and fuses 

for voltage not exceeding 1000 Volts.

:    
IS 4064

· Heavy duty air-break switches and composite

units of air-break switches and fuses for 

voltages not exceeding 1000 Volts.


:     
IS 4047

· Specification for miniature circuit breakers.

:
IS 8828

· Specification for enclosed distribution, fuse 

boards and cut-outs for voltage not exceeding 

1000 Volts





:
IS 2675

· Installation and maintenance of switchgear.

:
IS 3072 (Part I)

· HRC cartridge fuse links 650 Volts.


:
IS 2208

b.
CABLE & MISCELLANEOUS ITEMS
· Specification for paper insulated and lead 

sheathed cables




:
IS 692

· Code of Practice for installation and maintenance 

of paper insulated power cables (upto and 

including 33 KV)




:
IS 1255

· Specification for PVC insulated (Heavy Duty) 

electric cables Part-I for Voltage upto 1100 Volts.
:
IS 1554

· Specification for PVC insulated cables (for 

voltage upto 1100 V) (Part-II) with Aluminium 

conductors.





:
IS 694 (Part-II)

· Specification for rigid steel conduit for electrical 

wiring.






:
IS 9537

· Specifications for rigid non metallic conduits for 

electrical installations.




:
IS 9537

· Specifications for accessories for rigid steel 

conduits for Electrical wiring.



:
IS 3837

· Box for the enclosure of electrical accessories 

steel and C.I. Boxes.




:
IS 5133 (Part I)

· 3Pin plugs and sockets outlets



:
IS 1293

· Adhesive insulating tapes for Electrical 

purposes (Part-  I & II)




:
IS 2448

· Propeller type AG Ventilating fans


:
IS 2312

· Code of Practices for earthing.



:
IS 3043

· Glossary of terms for electrical cable and

 conductors.





:
IS 1885

· Code of Practice for buildings (General) 

Electrical installation




:
IS 1646

· Current Transformers




:
IS 2705 (Part-I to III)

· Voltage Transformer




:
IS 3156 (Part-I to III)

· Shunt capacitors for Power system


:
IS 2834

· Direct acting electrical indicating instruments

:
IS 1246

· Factory assembled switchgear



:
IS 8623

· Rating for Cable




:
IS 3961 (Part -II)

· Earthing





:
IS 3843

INSPECTION & APPROVAL OF THE WORK BY LOCAL AUTHORITY


On completion of this work, the contractor shall obtain and deliver to the owners the certificates of inspection and approval by electrical inspectorate of Local Administration. The fees paid for inspection will be reimbursed on production of challan/receipt. The contractor shall include in his rates all charges necessary for getting electrical installation approved which includes Sub-station, LT distribution, etc. by the Chief Electrical Inspector to the state government or/ and from any other authority required for this job.

5.
INSPECTION OF MATERIALS


The Architect/ owners shall have access to the manufacturer’s premises for inspection of any items of the tender for which contractor has made arrangement with manufacturer/ suppliers. All such inspection shall not need any prior intimation by the owners or architects.

6.
WORKING DRAWINGS & SHOP DRAWINGS


The contractor shall prepare and submit to the Architects/ owners for approval detailed working drawings & shop drawings of all MCC/panels, cable layout, earthing etc.

7.
AS BUILT DRAWINGS


At the completion of the work and before issuance of certificate of virtual completion, the contractor shall submit to the Architect/ employers layout drawings drawn on tracing film and approved scale indicating the complete wiring as installed.

8.
ENGINEER/ SUPERVISOR


The contractor shall employ a competent, licence, qualified full time electrical engineer / supervisor to direct the work of electrical installations in accordance with the drawings and specifications. The engineer / supervisor shall be available at all times at the site to receive instructions from the Architect/employers in any day to day activities throughout the duration of the contract. The engineer & supervisor shall correlate the progress of the work in conjunction with all the relevant requirements of the supply authority. The skilled workers employed for the work should have requisite qualifications and should possess competency certificate from the Electrical Inspectorate of Local Administration.

9.
APPLICATION FOR ELECTRIC SUPPLY/ LIASON


The Contractor shall be responsible for filing and follow up application for electric supply to the project. The contractor shall carry out all the liason work required for obtaining electric supply at site commencing from filing of application. This liason shall be deemed to be a part of the contract.


GENERAL SPECIFICATION FOR: MEDIUM VOLTAGE POWER CONTROL CENTRE AND SWITCH BOARD PANELS:

1.1
GENERAL:

Medium voltage power control centres (generally termed as switch board panels) shall be in sheet steel clad cubicle pattern, free floor standing type, totally enclosed, compartmentalized design. This specification shall cover the following types of panels :

a)
Air circuit breaker panels - Drawout type with single or double tier arrangement as per design shown on the drawings.

b)  Panels with one or more Air circuit breakers with Draw-out arrangement and switch-fuse units/moulded case circuit breaker of non-drawout design.

c)  Panels with switch- fuse unit/moulded case circuit breaker of non- drawout type. However, the switch-fuse units can have drawout fuse-carriage if a particular make of switch-fuse is used.


The panels shall generally be of extensible type with provision for bus extension on or both sides as desired at the time of approved of shop drawings.

1.2
CODE/STANDARDS :


The panels shall generally conform to the requirements of following codes/ specifications:

a)  IS-8623
h)
IS-2705

b)        IS-4237
i)
IS-722

c)  IS-2147
j)
IS-4064

d)  IS-3072
k)
IS-2208

e)  IS-375
l)
IS-6875

f)  IS-1248 & 2419
m)
IS-6005

g)  IS-5082


The equipment shall conform to Indian Electricity Rules as amended upto-date.


The supplier shall examine the provision of these codes and confirm or indicate his comments.

1.3
CONSTRUCTION:

Power control centres/ switch board panels shall of free standing type, with sheet steel enclosure having following features :

a)  The panel shall be constructed of sheet steel of minimum 1.6mm thickness. The internal frames shall be made of structural steel angles or made up sections (as per standard design of the manufacturer) specifications of which, shall be submitted along with offers.

b)  The panel shall be compartmentalised to accommodate one feeder n each compartment. The main bus bar chamber shall be provided at the top of panel or bottom of the panel as required. The compartments shall be arranged in section with metallic/ phenolic barrier in between.


A vertical cable alley of at least 200mm width shall be provided to serve one/ two vertical section of feeders. Cable alley shall have hinged door/ doors with rubber gaskets. Suitable 


cable clamping arrangement with slotted steel members shall be provided in the cable alley. Similarly, vertical bus bar shall be housed in-between two feeder compartments in a separate bus chambers. The opening between bus chamber and feeder compartments shall be properly covered with Bakelite/ Hylam sheets of 3mm minimum thickness. The vertical bus chamber shall be provided with removable bolted covers on the front and back side. All the interconnecting links to the feeders shall be shrouded so as to avoid accidental contact, by means of phenolic barriers.

c)  Each compartment shall have its own hinged door with concealed hinges. The doors shall have heavy duty rubber gasket fixed on the inner side of the door. The door shall have interlocking facility with the feeder unit.

d)  The Panel shall have punched openings for mounting meters, lamps, push buttons, relays, etc.

e)  The dimensions of feeder compartments, bus chambers and cable alleys shall be as shown on the relevant drawings. However, the following minimum dimensions shall be strictly adhered to :


i.
ACB compartment
:
Drawout -600mm wide x 1000mm deep x 





900mm high.

ii.  SWITCH FUSE UNITS/MOULDED CASE CIRCUIT BRACKER (NON-DRAWOUT TYPE) :



Up to 63A/ 100A
:
300mm wide x 225mm high x 400mm deep



250A
:
400mm wide x 400mm high x 400mm deep





400A to 630A
:
400mm wide x 500mm high x 400mm wide.




(or vice- versa).


iii.
BUS CHAMBER :



Main bus (Horizontal)
:
400mm high x 300mm deep



Vertical bus (Feeder bus)
:
300mm wide x 400mm deep

iv.  Cable alley
:
Min. 200mm wide.


These dimensions are furnished as a guide and the clearances required in between each live bus/ link and between bus/ links to the earth (panel wall/ sheet) shall be as per relevant Indian Standard Code of practice. However, minimum clearance between neutral bus and earth shall not be less than 25mm. The panel supplier shall furnish detailed sectional drawings and also arrange to get the panel inspection done at intermediate stages of fabrication to avoid fault defective febrication of the panels (however, the compliance of these specifications shall entirely be the suppliers’ responsibility).

1.4 BUS BARS :

a)  The bus bars shall be suitable for 3 phase, 4 wire, 415 volts 50 Hz AC supply. The bus bars shall be made of high conductivity aluminium. The bus bars shall have uniform cross-section throughout the length. The bus bars shall be designed for carrying rated-current continuosly. The bus bars and links shall be designed for a maximum temperature of 75OC. The max. current density of bus bars shall be as follows:

i.  Copper        :  1.86 Ampere/ Sq.mm. of cross section area.

ii.  Aluminium  :  1.28 Ampere/ Sq.mm. of cross section area.


It may be noted that these ratings are the upper limit to which the bus could be stressed. Suitable derating factors shall be applied to arrive at the correct cross section of bus bars.

b.  Bus bars shall be supported on suitable non hygroscopic, non combustible, material such as DMC/ SMC at sufficiently close intervals to prevent bus bar sag. All bus bar joints shall be provided with high tensile steel bolts (electro plated with suitable metal such as Nickel/ Cadmium), spring washer and nuts so as to ensure good contact. Alternatively, electroplated/ tinned brass bolts shall be used. The joints shall be formed with fish-plates on either side of bus bar to provide adequate contact area. Bus supports shall be provided on either side of joints (max. unsupported distance from the joint 400mm)

c.  Power shall be distributed to feeders in dual section by a set of vertical bus bars (Phases+neutral). Individual module shall be connected to the vertical bus bars through sleeved connections.

d.  Bus bars shall be insulated with PVC sleeves (heat shrink type) with colour coding (Red/ Blue/ Yellow/ Black).

e.  The bus bars and their supports shall be able to withstand thermal and dynamic stresses due to the system short-circuits. The supplier shall furnish calculations alongwith his drawing establishing the adequacy of bus bars both for continuous duty and short -circuit rating. Short circuit withstand capacity shall be for one second. Calculations for spacing of supporting of supports shall also be furnished.

1.5
EARTHING :

The panels shall be provided with a copper earth bus running throughout the width of the switchboard. Suitable earthing eyes/bolts shall be provided on the main earthing bus to connect the same to the earth grid at the site. Sufficient number of star washers shall be provided at the joints to achieve earth continuity between the panels and the sheet metal parts.

1.6
MOUNTINGS :

Panels incorporating switch fuse units shall have suitable compartments of standard width. Each compartment shall incorporate a heavy duty load break switch fuse and HRC fuses. Suitable cable termination arrangement shall be provided for switch fuse/ fuse-switch unit feeders. Equipment shall be provided with proper fastening arrangements to ensure vibration free operation. Proper designation as given on the respective drawings, shall be provided for every equipment.


Circuit breakers shall be mounted such that they are accessible from the front of the panel. More than two circuit breakers shall not be incorporated in a vertical section. The breakers compartment shall be divided into two parts, one for the breaker and the other for incorporating associated control gear. The necessary instrumentation shall be provided on the door of the compartment.

1.7
INTERLOCKING

The panels shall be provided with the following interlocking arrangements :

a.  The door of the feeder compartments is so interlocked with the switch drive or handle that the door can be opened only if the switch is in “OFF” position. De-interlocking arrangement shall also be provided for inspection. 

b.  It shall not be possible for the breakers to be withdrawn when in “ON” position. 

c.  It shall not be possible for the breakers to be switched “ON” unless it is either in fully inserted position or for testing purposes it in fully isolated position.

d.  The breaker shall be capable of being racked into “testing”, “isolated” and maintenance position and kept in any of these positions.

e.  A safety catch to ensure that the movement of the breaker as it is withdrawn, is checked before it is completely out of the cubicle shall be provided.

1.8
PROTECTION AND INSTRUMENTATION :

Protection and instrumentation shall be as per standard specification.

1.9
WIRING

All the interconnections between the incoming, bus and the outgoings of 100A and above rating shall be done by insulated links/ strips of suitable sizes. Switch fuses and equipments below 100A rating shall be wired with PVC insulated copper conductors. The wiring for instrumentation protection and control equipment shall be carried out with PVC insulated flexible copper conductors.


The Power interconnections shall be carried out by means of bolted connections with washers. The wiring shall be terminated by using crimping sockets. Wring shall be laid out neatly in bunches which are fastened to the steel members of the panel. All the potential circuits shall be protected by fuses mounted near the tap-off point from the main connections.

1.10
TERMINALS:

All the control, instrumentation and protection wiring shall be provided with printed PVC ferrules at both ends. For terminating control cables on to the equipment in the panels, suitable terminals blocks shall be provided. The terminal shall also be numbered for easy identification and maintenance.

1.11
SURFACE TREATMENT

All sheet metal accessories and components of power, control centres and switchboard panels shall be thoroughly cleaned, degreased, derusted and phosphatised before redoxide primer is applied. The panel shall be stove enameled to the required final finish. The interior surfaces of the panel shall also be painted to required shade. The supplier shall indicate in his offer, if there is any deviation from the treatment specified above.

1.12
ENCLOSURES

The panel enclosure shall be dust and vermin proof and shall be suitable for indoor installation. Enclosure design shall be in accordance with the requirements of IP 54 as per IS-2147-1962. The supplier shall confirm whether this requirement is met and a type test certificate furnished. If type test certificate for IP-54 is not available, the same shall be brought out clearly in his offer.

1.13
NAME PLATE

The panel as well as the feeders compartment doors shall be provided with name plates giving the switchboard/ feeder descriptions as indicated on the drawings.

1.14
TESTING

The power control centres shall be tested at factory after assembling of all components and completion of all interconnections and wiring. Tests shall be coducted in accordance with the requirements relevant IS Codes/ specifications.

a.  INSULATION TEST

i.  Insulation of the main circuit, that is, the insulation resistance of each pole to the earth and that between the poles shall be measured.

ii.  Insulation resistance to earth of all secondary wiring should be tested with 1000V megger.



Insulation test shall be carried out both before and after high voltage test.

b.  HIGH VOLTAGE TEST :


A high voltage test with 2.5KV one minute shall be applied between the poles and earth. Test shall be carried out on each pole in turn with the remaining poles earthed. All units racked in position and the breakers closed. Original test certificate shall be submitted along with panel.

1.15
STORING, ERECTION AND COMMISSIONING
a.  STORING



The panels shall be stored in a well ventilated, dry places. Suitable polythene covers shall be provided for necessary protection against moisture.

b.  ERECTION


Switchboards shall be installed on suitable foundation. Foundation shall be as per the dimensions supplied by the panel manufacturer. The foundation shall be flat and level. Suitable grouting holes shall be provided in the foundation. The switch boards shall be properly aligned and bolt000ed to the foundation by at least four bolts. Cable shall terminated on the bottom plate or top plate as the case may be, by using brass compression glands. The individual cables shall then be lead through the panel to the required feeder compartments for necessary terminations. The cables shall be clamped to the supporting arrangement. The switch board earth bus shall be connected to the local earth grid.

c.  PRECOMMISSIONING TESTS :


Panels shall be commissioned only after the successful completion of the following tests. The tests shall be carried in the presence of engineer-in-charge.

i.  All main and auxiliary bus bar connections shall be checked and tightened

ii.  All wiring terminations and bus bar joints shall be checked and tightened.


iii.
Wiring  shall be checked to ensure that it is according to the drawing.


iv.
All wiring shall be tested for insulation resistance by a 1000V megger.


v.
Phase sequence/ rotation shall be estimated.

vi.
Suitable injection tests shall be applied to all the measuring insuring instruments to establish the correctness and accuracy of calibration and working order.

iii.  All relays and protective devices shall be tested for correctness of settings and operation by introducing a current generator and an ammeter in the circuit.

GENERAL SPCIFICATION FOR : MOULDED CASE CIRCUIT BREAKERS

1.1
GENERAL :



Moulded case circuit breakers or fuse free breaker shall be incorporated in the switch board wherever specified. MCCBS shall conform to BS : 3871 Part II or JIS-C-8370 in all respects. MCCBS shall be suitable either for single phase 230V or three phase 415volts.

1.2
CONSTRUCTION :



The MCCB and case shall be made of high strength heat resistant and flame retardant thermo-setting insulating material. Operating handle shall be quick make/quick break, trip-free type. The operating handle shall have suitable “ON”, “OFF” and “TRIPPED” indicators. Three phase MCCBS shall have a common operating handle for simultaneous operation and tripping of all the three phase. Suitable arc extinguishing device shall be provided for each contact. Tripping unit shall be of thermal-megnetic type provided on each pole and connected by a common trip bar such that tripping of any one pole actuates three poles to open  simultaneously. Thermal magnetic/tripping device shall have IDMT characteristics for sustained over loads and short circuits. Contact tips shall be made of suitable are resistant, sintered alloy for long electrical life. Terminals shall be of liberal design with adequate clearances.

1.3

ACCESSORIES :



MCCBS shall be provided with the following accessories, if specified in schedule of quantities:


i.

Under voltage release


ii.

Shunt release


iii.

Alarm Trip alarm


iv.

Auxiliary contacts.

1.4
INTERLOCKING :


Moulded case circuit breakers shall be provided with the following interlocking devices for interlocking the door of switch board:


a.

Handle interlock to prevent unnecessary manipulation of the breaker.


b.

Door interlock to prevent the door being opened when the breaker is in “ON” position.


c.

De-interlocking device to open the door even, if the breaker is in “ON” position.

1.5
RUPTURING CAPACITY:



 The moulded case circuit breaker shall have a returning capacity of not less that 10KA Rms at 415 volts. Wherever required, higher rupturing capacity breakers to meet the system short circuit fault shall be used. All such ratings shall be as per equipment schedule/B.O.Q.

1.6
TESTING:


  a.
Original certificate of the MCCBS as per BS:3871 or JS-C-8370 shall be furnished.


 
b.
Pre-commissioning tests on the switch boards panel incorporating the MCCB shall be done as per specifications.

1.5     Other Components

1.5.1.1Moulded Case Circuit Breaker (MCCB)

The MCCB (moulded case circuit breaker) shall conform to the latest IEC 947-2 & IEC 947-3–1989. The Service Short Circuit Breaking Capacity (Ics at 415VAC) should be as specified at the required level. 

The MCCB shall be Current Limiting type and comprise of Quick Make – Break switching mechanism, preferably Double Break Contact system, arc extinguishing device and the Tripping unit, contained in a compact, high strength, heat resistant, flame retardant, insulating moulded case with high withstand capability against thermal and mechanical stresses. All MCCBs shall be capable of defined Variable overload adjustment. All MCCBs rated 200Amps and above shall have adjustable Magnetic short circuit pick up. 

The trip command shall over ride all other commands. The MCCB shall employ maintenance free double break contact system to minimize the let thru energies and capable of achieving discrimination up to the full short circuit capacity of the downstream MCCB. The manufacturer shall provide both the discrimination tables and let thru energy curves. The MCCB shall not be restricted to Line/ Load connections. 

The handle position shall give positive indication of ‘ON’, ‘OFF'’ or ‘Tripped’ thus qualifying to Disconnection as per the IEC947-3 indicating the true position of all the contacts. In case of  4 pole MCCB the neutral shall be defined and capable of  offering protection . MCCBs controlling motors should be suitable for motor protection. 

1.5.2  Miniature Circuit Breaker  (MCB)

Miniature Circuit Breaker shall comply with IEC898 – 1996.  The Miniature circuit breakers (MCB)  shall be   quick make and break type  for 230 / 415 VAC 50 Hz application with  thermal  magnetic releases for over current and short  circuit  protection. The Breaking capacity shall  not be  less  than 10 KA at  415VAC.  MCBs shall be DIN mounted.   The  MCB  shall  be Current Limiting  type (Energy Class–3). MCBs shall be classified (B,C,D as per the IEC 898 standards)  as   per   their  Tripping characteristic curves   defined   by  the manufacturer. The  MCB shall have the minimum  power loss (Watts)  per pole  defined as per the IS/IEC and  the manufacturer shall publish the values.

 The housing shall be heat resistant and having high impact strength. The terminals shall be protected against finger contact to IP20 Degree of protection.  All DP, TP and TPN miniature circuit breakers shall have a common trip bar independent to the external operating handle.

1.5.3 Switch Fuse Units
a.
High rupturing capacity fuse (HRC Fuse) shall carry ISI mark on it and shall be rated for duty as indicated on the drawing/schedule of Quantities. The rating of HRC fuse shall be as per the rating of motor/equipment. The rating of fuse shall be selected so as to provide discrimination.

b.
The switch fuse units shall be three pole double break action with 
switched neutral. All switch fuse units shall be provided with the 
hinged doors duly interlocked with operating mechanism so as to 
prevent opening of the door when the switch is ‘ON’ position and 
also to prevent energizing the switch when the door is not properly secured. All contacts shall be silver plated and alive parts shall be shrouded. High rupturing capacity (HRC) fuse links  shall  be  provided  with  switch  fuse  units  and shall have rupturing capacity of not less than 31 MVA at 415 volts. All switch fuse units shall be provided with visible indicators to show that they are in ‘ON or OFF’ position. All switch units shall be of AC-23 category.

1.5.4    Motor Starter

The Motor Starter shall be a combination starter consisting of motor protection circuit breaker and suitable contactor for remote starting.

a. Motor protection circuit breaker

The motor protection circuit breaker must comply to the latest IEC 947-4 and the corresponding IS 13947-4.  The motor protection circuit breaker should be  suitable  for AC3 duty at 415V.  The motor protection circuit breaker should offer built in coordinated overload and short circuit protection.  The motor protection circuit breaker should have built in single phase / phase loss preventor.  The motor protection circuit breaker should offer separate ON/OFF indication and Fault signal contacts which should be wired onto the panel for indication.  The motor protection circuit breaker should offer Type 2 coordination along with the contactor.

b. Contactors

The contactor should be suitable for AC3 duty at 415V and should comply to the latest IEC 947-4 and the corresponding IS 13947-4.  The contactor should have minimum 10 x IE rated making / breaking capacity as per the latest standard. The same should be suitable for Type 2 coordination along with motor protection circuit breaker.  The contactor should have Class H insulation for the coil to prevent heating and to facilitate frequent start / stop function without heating.

1.5.6  Earth  Leakage  CB/ Residual Current CB

The ELCB/RCCB shall comply with IEC 1008. The ELCB/RCCB shall current operated independent of the line voltage.  ELCB /  RCCB shall work on the  principle of core balance  transformer. The ELCB / RCCB shall be rated for current sensitivity of a Min of 30mA and a Max of 300mA at 240 / 415VAC.The terminals shall be protected against finger contact to IP20 degree of protection. The ELCB / RCCB shall have a minimum of 20,000 electrical operations. 

    
Testing Provision for the Earth Leakage Circuit Breaker

A test device shall be incorporated to check the integrity of the earth leakage detection system and the tripping mechanism.   When the unit is connected to service, pressing the test knob shall trip the ELCB  and the operating   handle shall move to the "OFF" position.

1.5.7  Air Circuit Breaker  (ACB) :

The ACB shall conform to IEC 947-2-1989 & IS 13947 (Part –2). The  Service Short Circuit Breaking Capacity shall be as specified  and equal to the Short circuit Withstand Values. The ACB shall be provided for controlling the in coming supply feeder or as required and specified in schedule. Shall be available in 3 or 4 pole with modular construction, fixed or draw out, manually or electrically operated versions as specified. ACB shall be capable of providing short circuit, overload and earth fault  protection  (in  absolute values ) if required, through microprocessor based control unit sensing the true RMS values to ensure accurate measurement meeting the EMI/ EMC requirement as per the standard.

The breaker should have 3 distinct positions – SERVICE /TEST / ISOLATED within the cubicle.  It should be possible to withdraw the breaker for testing with the door closed.  Safety interlock must be provided to prevent the ACB from falling out in a fully withdrawn position. The ACB shall be provided with a door interlock.  The contacts should be copper and silver plated only with a feature of contact wear inspection indicating the life of the contacts. The ACB shall have double insulation (Class-II) with  moving and fixed contacts  totally enclosed for enhanced safety and inaccessibility to live parts.

All electrical closing of breaker should be with Electrical motor wound stored energy spring closing mechanism with Mechanical indicator to provide. ON/ OFF  status of ACB. 

For all ACBs the Operating handle   should be provided for charging the spring in continuous action.  The spring shall be released with ON / OFF push button command in one operation at the correct speed independent of operator speed.  A direct mechanical coupling should indicate the ACB in ON or OFF position thus qualifying to Disconnection as per the IS/IEC indicating the true position of all the contacts. One set of NO / NC potential free contacts to be provided for operation on Building Management System. All accessories like shunt, under voltage motorized mechanism etc shall be front mounted, requiring no adjustments and can be fitted at site.

The manufacturer shall provide details of opening time and deration with temperature to ensure discrimination  and proper selection for feeders protection.  All ACBs of 4000 A and above shall be a single ACB and Tandom operated will not be acceptable.

1.5.8
SAFETY FEATURES :

1.
The safety shutter shall prevent inadvertent contact with isolating contacts when breaker is withdrawn from the Cradle.

2.
It should not be possible to interchange two circuit breakers of two different thermal ratings.

3. There should be a provision of positive earth connection between fixed and moving portion of the ACB either thru connector plug or sliding solid earth mechanism.

4. Earthing bolts must be provided on the cradle or body of fixed ACB. 

Arc Chute covers should be provided wherever necessary.

5.
The incoming panel accommodating ACB shall be provided with indicating lamps for ON-OFF positions, voltmeter and ammeter of size not less than 96mm x 96mm, selector switches, fuses for potential circuit and current transformers.    

6.
It should be possible to bolt the draw out frame not only in connected position but also in TEST and DISCONNECTED position to prevent dislocation due to vibration and shocks.

1.5.9
PROTECTIONS 

1.
The Electro magnetic and thermal release or Microprocessor based unit should be provided on circuit breaker for short circuit, over current and earth fault protection with adjustable settings.

2.
Specific LED indications should be provided for over current and earth fault operation.

3.
Relays should be CT operated through shunt trip for short circuit and earth fault protection.

4.
Under voltage relays should be provided.

5.
Minimum 6 NO and 6 NC auxiliary contacts shall be provided on each breaker.  The contacts shall be rated 5 Amps.

6.
Rated insulation voltage is 1000 volts AC.                

1.5.10 Push Button Stations
Push button stations shall be provided for manual Start & Stop of equipment. Push button shall have ON & OFF indicating lamp in red and green colour. Push button  shall be fabricated in 16 gauge sheet steel.

These station shall be factory fabricated. ON & OFF operations shall be carried out from front without opening the door. One set of NO & NC contact shall be provided in push button station as spare.

1.5.11 Toggle Switch
The toggle switch shall be of minimum 5 Amps rating.

1.5.12 Thermal Overload
The relay shall be factory calibrated, sealed and suitable for an ambient  temperature at site or 50 deg C  whichever is higher.

It should provide reliable and accurate protection against overload, single phasing and locked rotor conditions. Relays are to be provided with :


(a)
Trip alarm contact


(b)
Trip lever for testing


(c)
Auto reset facility


Rated insulation voltage shall be 660 volts AC.

1.6
Instruments

a.
General :


The specifications hereinafter laid down shall cover all the meters and instruments.



b. 
Instrument Transformers


(i).
Current Transformers

Current transformers shall be in conformity with IS : 2705 (Part I,II,III & IV) in all respects . All current transformers used for medium voltage applications shall be rated for 1 KV. However, the rated secondary current shall be 5 A unless otherwise specified. The acceptable minimum class of various applications shall be as given below :


    

Measuring  :  Class 0.5 to 1


    

Protection   :  Class 10 p


Current transformers shall be capable of withstanding without damage, magnetic and thermal stresses due to short circuit fault of  35 MVA on medium voltage system. Terminals of the current transformers shall be marked permanently for easy identifications of poles. Current transformers shall be provided with earthing terminals, for earthing chasis frame work and fixed part of the metal casing (If any). Each CT shall be provided with rating plate indicating the following :


   

 i.
Name and make


   

ii.
Serial Number


   

iii.
Transformation Ratio


  

iv.
Rated Burden


   

v.
Rated Voltage


   

vi.
Accuracy Class


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


c.       Potential Transformers

Potential transformers shall be provided if specifically called for potential transformers shall comply with the requirements of IS : (Part I,II,III) in all respects.

d.
Measuring Instruments


i.
General


Direct reading electrical instruments shall be in conformity with IEC-51, BS:89 or IS :1248. The accuracy of direct reading shall be 1.0 for voltmeters and 1.5 for ammeters. Other type of instruments shall have accuracy of 1.5. The meters shall be suitable for continuous operation between -10 deg C and +50 deg C. All meters shall be of flush mounting type with square pattern. The meter shall be enclosed in a dust tight housing . The meters shall be provided with white dials and black scale markings. The pointer shall be black in colour and shall have zero position adjustment device which could be operated from outside.  

ii.
Ammeters



Ammeters shall be of moving-iron type. The moving part assembly shall be with jewel bearings. The jewel bearing shall be mounted on a spring to prevent damage to pivot due to vibrations and shocks. The ammeters shall be manufactured and calibrated as per the latest edition of IS: 1248 or BS:89. Ammeters shall be instrument transformer operated, and shall be suitable for 5 A secondary.


Upto 30 Amps the ammeter shall be direct operated without current transformer on one phase only. Beyond 30 Amps the ammeter shall be CT operated with selector switch.

 

iii.
Voltmeters



Voltmeters shall be of moving-iron type. The range for 400 volts, 3 phase voltmeters shall be 0 to 500 volts. The voltmeter shall be provided with protection fuse of suitable capacity.

1.7
Earthing

a.
General


All non-current carrying metal parts of the electrical installation shall be earthed as per IS-3043. All metal conduits, trunking, cable sheathes, switchgear, distribution boards and all other metal parts forming part of the work shall be bonded together and connected by two separate and distinct conductors to control panel. Earthing shall meet the requirements of  IER 1956.


b.
Earthing Conductor

All earthing conductors shall be of high conductivity copper as specified and shall be protected against mechanical damage and corrosion. The size of the earth conductor shall not be less than half of the largest size of the current carrying conductor. The connection of the earth continuity conductor of earth and earth electrodes shall be strong and sound and shall be rigidly fixed to the walls, cable trenches, cable trays or conduits and cables by using suitable clamps made of non ferrous metals. Incoming power supply along with earthing upto MCC/AHU control panel shall be provided by other agency. The panel shall be earthed to building main earthing. The motor shall be double earthed to the panel.  



The earthing shall be done with wires/flat as under : 

S.No.

Equipment

    Size of  Earth Wire/Strip



                                       GI                    Copper
     



01.
          Motors Upto 5 HP
  2 Nos 8 SWG         2 Nos. 14 SWG



02.
          Motors Upto 15 Hp
  2 Nos 8 SWG         2 Nos 12 SWG



03.
          Motors Upto 30 HP
  2 Nos 4 SWG         2 Nos.  8 SWG



04.
          Motors Upto 50 HP
  2 Nos 25x6mm      2 Nos.  4 SWG






  Flat

05.
          Motors above 50 HP
  2 Nos 32x6mm     2 Nos. 25x3mm 




  Flat.

        Flat.

Packaged unit electrical panel shall generally be wall mounted type. Above stated specifications shall also stand good where applicable. The packaged unit  motor shall be double earthed with two independent earth conductors as per the Indian Electricity Rules & Regulations-1956.
Section  10



Duct Work and Outlets
1.
General 
1.1
The work under this part shall consist of furnishing labour materials equipment and  appliances as specified  necessary and required,supply, fabrication, installation and testing of all GS sheet metal ducts and supply, installation, testing and balancing of grilles, diffusers  conforming to these specifications and the general arrangements shown on the tender drawings.

1.2
Except as otherwise specified all duct work and related items shall be in accordance with these specifications.

1.3
Duct work shall mean all ducts, casings, dampers, access doors, joints, stiffners   and hangers.

2.
Manual Fabricated Duct Work
2.1
The ducts shall be fabricated  from galvanized steel sheets class VIII 120gr/Sqm conforming to ISS:277-1962 (revised) or aluminium  sheets conforming  to  ISS:737-1955 (wherever  aluminium ducts are specified). 

2.2
All duct work, sheet metal thickness and fabrication unless otherwise directed, shall strictly meet requirements,  as described in IS:655-1963 with amendment-I (1971 edition). Fabrication of ducts shall be through  well conditioned Triplex  lock former  or multiple lock formers, conforming to relevant  BIS Codes.   Round exposed ducts shall be die formed for achieving perfect circle configuration.


The thickness of the sheet shall be as follows :-

                                     



              Sheet thickness                                  

              Size of  Duct           


GSS                                   Aluminium

   Up to 750 mm        

 24 Gauge (0.63mm)

  22 Gauge 
(0.80mm)                

               751 mm to 1500mm                  22 Gauge (0.80mm)       
  20 Gauge 
(1.00mm)                                                       

  1501 mm to  2250mm                20 Gauge (1.00mm)
  
18 Gauge (1.25mm)              

  2251 mm and above                   18 Gauge (1.25mm)
   
16 Gauge (1.6mm)              

   All Round Ducts        
    
 20 Gauge (1.00mm)

         --                                                                           

	
	Size of Duct
	Sheet

Thickness 
	Fastner 

Size
	Type of Joints
	Bracing if any
	Support     

  Angle

	
	
	
	
	
	
	

	2.2.1
	Upto 750 mm
	0.63 mm
	3/8”
	G.I. Flange
	
	40x40x3 mm

	
	
	
	
	
	
	

	2.2.2
	751 mm to
	0.80 mm
	3/8”
	25x25x3 mm
	25x25x3 mm at the rate of  1M from joints
	40x40x3 mm

	
	1000 mm
	
	
	Angle iron

 frame with 8

 mm dia nuts & bolts
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	2.2.3
	1001 mm to
	0.80 mm
	5/8”
	40x40x5 mm

Angle iron frame with 8 mm

 dia nuts & bolts
	40x40x5 mm at 

the rate of  1 M from joints
	40x40x5 mm

	
	1500 mm
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	2.2.4
	1501 mm to 
	1.00 mm
	5/8”
	50x50x5 mm

Angle iron

 frame with 

12mm dia 

nuts & bolts at 125 mm centre.


	40x40x5 mm at 

the rate of  1.2 

M to be Braced

 from

joints.
	40x40x6 mm

	
	2250 mm
	
	
	
	
	angle

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	2.2.5
	2251 mm and
	1.25 mm
	5/8”
	50x50x6 mm

Angle iron 

frame with 

12mm dia 

nuts & bolts at 125 mm centre 
	40x40x5 mm at 

the rate of  1.2 M from joints
	50x50x6 mm

	
	above
	
	
	
	
	With MS rods

	
	
	
	
	
	
	of 12 mm dia.

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


2.3
GI sheets shall be produced using hot deep galvanization process and minimum acceptable coating of zinc shall be 120gm/SqM.Sample of GI sheet along with test certificate to be submitted for approval prior to supply of GI sheets. 

 2.4
GI sheets shall be checked for hardness/flexibility and water marks prior to dispatch. Zinc coating if found peeled –off  or duct work with water marks after fabrication shall be rejected.. 

 2.5
Ducts  shall  be  straight  and  smooth  on the   inside   with  neatly finished joints. All joints shall be made air tight.

  2.6 
All exposed  ducts  within  conditioned   spaces  shall  have  only  slip  joints  and no flanged  joints. The  internal  ends  of slip joints shall be  made in the direction of air flow. 

  2.7
Change in dimensions and shape of ducts shall be gradual. Curved elbows, unless otherwise approved, shall have a centre line radius equal to one and half times the width   of   the duct.   Air  turns  shall  be  installed in  all  abrupt  elbows     and    shall     consist  of  curved  metal blades  or vanes,  arranged to  permit  the air    to  make   the   turns  without appreciable  turbulence.

    2.8
GI splitter dampers complete   with   brass    metal    lever shall   be installed at each     bifurcation / trifurcation point of duct for proper flow of air quantity in each duct.   

  2.9
Ductwork shall be fabricated strictly in accordance with the “Approved for Construction” Shop drawings. All   ducts  shall be rigid  and  shall    be  adequately  supported  and braced where required  with  standing seams, tees or angles  of  ample size to keep the ducts true to shape and to prevent buckling, vibration or breathing.

  2.10
All  sheet metal connections, partitions and plenums required to confine the flow of  air  to and  through  the filters and fans, shall be constructed out of 18 gauge galvanized steel sheet, thoroughly  stiffened  with  angle iron  braces  mentioned above  and  fitted with all   necessary  doors as required  by  the Consultants, to  give   access  to  all  parts  of  the  apparatus.   Doors shall not be less than 45cm x 45cm in size. All hardware fittings such as thunder bolts, hinges, handles etc shall be in extruded aluminium construction.
2.11        Installation of Ductwork
· During construction, the contractor shall temporarily close the duct openings with   sheet metal covers to prevent debris and any foreign material entering ducts and to maintain opening straight and square.

· All ducts shall be installed generally as per the drawings and in strict accordance with approved shop drawings to be prepared by the contractor.

· The contractor   shall   provide   and   neatly erect all sheet   metal work as may be required to carry out   the   intent   of   these    specifications   and drawings. This    work    shall meet   with the approval of the Architects/Owners 
 in all its parts and details.

· All ducts shall be supported from the ceiling /slab using 9mm to 12mm dia MS rods depending upon the size of the duct unless & until mentioned otherwise in the BOQ. MS angle iron of size not less than 40mmx40mmx5mm or more if duct size is large enough shall be used at the bottom. The MS rods shall be anchored to RCC slab using suitable metallic expansion fasteners.

· All necessary  allowances  and   provisions  shall  be made by   the       contractor for beams, pipes  or other   obstructions   in    the  buildings,  whether  or not 
the same are  shown  on  the drawings.  Where   it  becomes  necessary  to 
avoid  beams  or    other   structural  work,  plumbing or other pipes, and /or conduits, the ducts shall be transformed,  divided   or curved   to   one  side, the   required area  being  maintained  as  approved  or   directed   by  the Architects/Consulting Engineer. 

· If  a   duct  can not  be  run  as  shown   on the  drawing,  the  contractor shall install the duct between the required points  by any  path  available, subject to the approval of the Architect/ Consultant.

· All  duct   work  shall  be  independently supported from building elements  or  as required  by  the  Architect/  Consultant.  All  horizontal  ducts   shall  be rigidly  and  securely  supported,  in an approved  manner,  within   hangers   formed   of   MS  rods   and  angle  iron  under ducts  not   greater than  2 M  centers.  All vertical  duct  work  shall be supported by structural members at each floor.

· Ducting  on  top  of  the  ceiling  shall be supported from the slab above, or from  beams   with   the   help   of   adequate   strength   dash  fasteners,  after   obtaining   approval   of   the  Architect/ Consultant. In  no  case  shall  a  duct  be supported from the ceiling hangers or be permitted to rest on a hung ceiling.

· All  metal  work   in   dead   or   closed  down  spaces  shall  be  erected  in time to occasion no delay to other contractors in the building.

· All air turns of 45 degrees or more shall include curved metal blades or vanes so as to permit the air to make the abrupt turns without an appreciable turbulence. Turning vanes shall be securely fastened to prevent noise or vibration. All supply air collars shall be provided with GI vanes properly secured using rivets.

· All  ducts  shall  be  totally free from vibration under all conditions of operations. Whenever duct work  is  connected  to  fans,   that    may  cause vibrations in the duct, ducts shall be provided with two flexible  connections   located  close to the unit   in   mutually   perpendicular   directions.     Flexible   connection shall   be constructed of fire resistant   flexible   double   canvas sleeves at least 150mm long, secured properly and bolted   at   both    ends.   Sleeve shall be made smooth and the connecting duct work rigidly held by independent   supports on both ends. The   flexible    connection   shall   be   suitable   for   pressures   at the point of installation.

· The two mating  flanges  of  the ducts being joined with each other shall be made air tight by  providing  4mm  thick  rubber gasket  fixed on both mating flanges by means of good quality  adhesive.  Rubber strip shall also be provided between bottom surface of duct and angle iron at each duct support to avoid metal to metal contact.

· all    duct   supports   including   MS rods, cleats and angle iron shall be primer coated and thereafter, painted with black enamel paint.


Round Ductwork

Spiral/round ductwork wherever required shall meet following parameters :


a.
Conform to BIS round ductwork requirements.

            b.
Round Ducts shall be constructed out of galvanized sheet steel as per relevant BIS standards.


c.
Upto 1200mm dia  ducts spiral lock seam shall be provided.

            d.
Ducts  more  than 1200 mm diameter shall be provided with  welded longitudinal or spiral seam. 

e.          Lap or snap lock seams are not permitted for round ductwork of any size. 


f.
 Provide beaded sleeve or flanged and gasketed  joints  for ducts. 


g.
 Provide all welded long radius elbows.


h.
 Provide conical tees, all welded. 


i.
Butt tees or butt taps are not permitted. 


All  round ducts, 750 mm and larger, shall be supported with two hangers at each support point in an approved manner.

3.
Factory Fabricated Duct Work
3.1
Material

3.1.1 All ducting shall be fabricated of LFQ (Lock Forming Quality) grade prime G.I. raw material furnished with accompanying Mill test Certificates. Galvanizing shall be of 120gms/sq.m. (total coating on both sides). 

3.1.2 In addition, if deemed necessary, samples of raw material, selected at random by owner’s site representative shall be subject to approval and tested for thickness and zinc coating at contractor’s expense. 

3.1.3 The G.I. raw material should be used in coil-form (instead of sheets) so as to limit the longitudinal joints at the edges only, irrespective of cross-section dimensions.

3.1.4
Material used for  ducts shall be galvanized steel sheets class VIII, light coating of zinc, nominal 120gm/SqM surface area conforming to IS:277-1962 (revised) or aluminium sheets conforming to IS:737-1955 as specified in the Bill of Quantities. In addition, if deemed necessary, samples of raw material, selected at random by Client’s site representative shall be subject to approval and tested for thickness and zinc coating at contractor's expense.

3.2
Governing Standards

3.2.1
Unless otherwise specified here, the construction, erection, testing and performanceof the ducting system shall conform to the SMACNA standards 

3.3
Duct Connectors and Accessories

3.3.1
All transverse duct connectors (flanges/cleats) and accessories/related hardware such as support system shall be zinc-coated (galvanized).

3.4
Fabrication Standards
3.4.1 All duct construction and installation shall be in accordance with SMACNA standards.  In addition ducts shall be factory fabricated utilizing the following machines to provide the requisite quality of ducts. 

3.4.2 Coil lines to ensure location of longitudinal seams at corners/folded edges only to obtain the required duct rigidity and low leakage characteristics. No longitudinal seams permitted along any face side of the duct. 

3.4.3 All ducts, transformation pieces and fittings shall be made on CNC profile cutters for required accuracy of dimensions, location and dimensions of notches at the folding lines. 

3.4.4 All edges shall be machine treated using lock-formers and roller for furning up edges. 

3.4.5 Sealant dispensing equipment shall be used for applying built-in sealant in Pittsburgh lock where sealing of longitudinal joints are specified.

3.5 Selection of G.I. Gauge and Transverse Connectors
3.5.1
Duct Construction shall be in compliance with 1” (250 Pa)w.g. & 2” (500 Pa)w.g. static norms as per SMACNA.  

3.5.2
All transverse connectors shall be the Rolamate 4-bolt slip-on flange system with built-in sealant, if any. To avoid any leakage additional sealant shall be used. 

3.5.3
The specific class of transverse connector and duct gauge for a given duct dimensions shall be 1”(250 Pa) & 2” (500 Pa) pressure class as required. 

3.5.4
Non-toxic, AC-applications grade P.E. or PVC gasketing shall be provided between all mating flanged joints. Gasket sizes shall conform to flange manufacturer’s specification.

3.6 Duct Construction

3.6.1    Factory Fabricated ducts shall have the thickness of the sheet as follows :

For  Ducts with External  Static Pressure (SP)  upto 250 Pa (25mm) :
	GSS Rectangular 

Ducts 
	Pressure 250 Pa (25mm)

	
	Duct Section Length 1.2 m (4 ft)

	Maximum Duct Size
	Gauge as per BOQ
	Joint Type
	Bracing Spacing

	1–750 mm
	26 or 24
	 “C & SS”  OR  “4 Bolt Transverse Duct Connector-E (TDC) with built in sealant” as per BOQ .   
	Nil

	751 – 899 mm 
	26 or 24
	4 Bolt Transverse Duct Connector-E (TDC) with built in sealant 
	Nil

	900 – 1200 

mm
	24 or 22
	4 Bolt TDC –E


	Nil

	1201 – 1500 mm
	24 or 22
	4 Bolt TDC-H


	Nil

	1501 – 1800 mm
	22 or 20
	4 Bolt TDC-H


	Nil

	1801 – 2100 mm
	20
	4 Bolt TDC-J
	Nil

	2101 – 2700 mm
	18
	4 Bolt TDC-J
	Nil


For  Ducts with External  Static Pressure (SP)  upto 500 Pa (50mm) :
	GSS Rectangular 

Ducts 
	External Pressure 500 Pa (50mm)

	
	Duct Section Length

1.2 m (4 ft)

	Maximum Duct Size
	Gauge
	Joint Type
	Bracing Spacing

	1–600 mm
	26 or 24
	“C & SS”  OR  “4 Bolt Transverse Duct Connector-E (TDC) with built in sealant” as per BOQ .   
	Nil

	601-750 mm
	26 or 24
	4 Bolt Transverse Duct Connector-E (TDC) with built in sealant
	Nil

	751-1000 mm


	24 or 22
	4 Bolt TDC-E
	Nil

	1001-1200 mm
	22 or 20


	4 Bolt TDC-H
	Nil

	1201-1300 mm
	20


	4 Bolt TDC-J
	Nil

	1301-1500 mm
	18


	4 Bolt TDC-J
	Nil

	1501-1800 mm
	18


	4 Bolt TDC-J
	Nil

	1801-2100 mm
	18


	4 Bolt TDC-J
	Nil

	2101-2250 mm
	18


	4 Bolt TDC-J
	Nil

	2251-2400 mm
	18


	4 Bolt TDC-J
	Nil

	2401-2700 mm
	18


	4 Bolt TDC-J
	600 *


'C'-cleat; 'S'-S cleat; 'SS'-Standing S cleat; 'AI' -Angle Iron in mm 

* Distance of reinforcement/bracing from each joint.  Bracing material to be same as of material used for joining of duct sections.

For Aluminium ducts material shall be one commercial gauge higher with 22 
gauge as minimum.

3.6.2
Ducts so identified on the Drawings shall be acoustically lined and insulated 
from outside as described in the section “Insulation” and as indicated in 
schedule of Quantities.  Duct dimensions shown on drawings, are overall 
sheet metal dimensions inclusive of the acoustic lining where required and 
indicated in Schedule of quantities.  The fabricated duct dimensions should 
be as per approved drawings and care should be taken to ensure that all 
connecting sections are dimensionally matched to avoid any gaps.
3.6.3 Dimensional Tolerances : All fabricated dimensions shall be within (  1.0 mm of specified dimension. To obtain required perpendicularity , permissible diagonal tolerances shall be (  1.0 mm per metre.

3.6.4 Each duct pieces shall be identified by color coded sticker which shall indicate specific part numbers, job name, drawing number, duct sizes and gauge.

3.6.5 Ducts shall be straight and smooth on the inside. Longitudinal seams shall be  airtight and at corners only, which shall be either Pittsburgh or Snap Button Punch as per SMACNA practice, to ensure air tightness.

3.6.6 Changes in dimensions and shape of ducts shall be gradual (between 1:4 and 1:7). Turning vanes or air splitters shall be installed in all bends and duct collars designed to permit the air to make the turn without appreciable turbulence.

3.6.7 Plenums shall be shop/factory fabricated panel type and assembled at site.  Fixing of galvanized angle flanges on duct pieces shall be with rivets heads inside i.e. towards GS sheet and riveting shall be done from outside.

3.6.8
The gauges, joints and  bracings for sheet metal duct work shall further conform to   the provisions as shown  on the drawings.

3.6.9
Ducts larger than 600 MM shall  be  cross broken, duct sections upto 1200 MM length may be used with bracing  angles omitted.

3.6.10
Changes in section of duct work shall be affected by tapering  the ducts  with as long a taper as possible. All branches shall be taken off at not more than 45 DEG. Angle from the axis of the main  duct unless  otherwise approved by the Engineer-In-Charge.

3.611
All concealed ducts up to 750mm width within conditioned spaces shall have 
slip and drive (C & S/SS) joints.  The internal ends of slip joints shall be in 
the direction of airflow.  Care should be taken to ensure that S/SS Cleats are 
mounted on the longer side of the duct and Cleats on the shorter side. Ducts 
and accessories within ceiling spaces, visible from air-conditioned areas 
shall be provided with two coats of mat black finish paint.
3.6.12
Ducts shall be fabricated as per details shown on Approved for Construction Shop Drawings.  All ducts shall be rigid and shall be adequately supported and braced where required with standing seams, tees, or angles, of ample size to keep the ducts true to shape and to prevent buckling, vibration or breathing.

3.6.13
All sheet metal connection, partitions and plenums, required to confine the flow of air to and through the filters and fans, shall be constructed of 18 gauge GSS / 16gauge aluminum, thoroughly stiffened with 25mm x 25mm x 3mm galvanized steel angle braces and fitted with all necessary inspection doors as required, to give access to all parts of the apparatus.  Access doors shall be not less than 450mm x 450mm in size.

3.6.14
Self adhesive Neoprene rubber / UV resistant PVC foam lining 5mm nominal thickness instead of felt, shall be used between duct flanges and between duct supports in all ducting installation

3.7
Documentation to Measurements

    3.7.1
For each drawing, all supply of ductwork must be accompanied by computer-generated detailed bill of material Indicating all relevant duct sizes, dimensions and quantities. In addition, summary sheets are also to be provided showing duct areas by gauge and duct size range as applicable.

3.7.2 Measurement sheet covering each fabricated duct piece showing dimensions and external surface area along with summary of external surface area of duct gauge-wise.

3.7.3
All duct pieces shall have a part number, corresponding to the serial number 
assigned to it in the measurement sheet. The above system shall ensure 
speedy and proper site measurement, verification and approvals.
3.8
Testing

3.8.1
After duct installation, a part of duct section (approximately 5% of total ductwork) may  be selected at random and tested for leakage. 

The procedure for leak testing should be followed as per SMACNA- “HVAC Air Duct Leakage Test Manual: (First Edition).

4.       
Installations

4.1
The Contractor shall provide and neatly erect all sheet metal work as may be required to carry out the intent of these Specifications and Drawings. The work shall meet with the approval of Architects/Consultants/Client’s site representative in all its parts and details.

4.2
During the construction, the contractor shall temporarily  close duct openings with sheet metal covers to prevent  debris  entering ducts and to maintain opening straight and square, as  per direction of  Engineer-In-Charge.

4.3
Great care should  be taken to ensure that the duct work does not extend outside  and beyond height limits as  noted on the drawings.

4.4
All duct work shall be of high quality approved galvanized sheet steel guaranteed not to crack  or peel  on  bending  or  fabrication of  ducts.  All joints shall  be air tight and  shall  be made  in  the direction of air flow.


The  ducts   shall  be  re-inforced  with  structured  members  where necessary, and  must  be secured  in place so as to avoid vibration of  the duct on its support.

4.5
All air  turns  of  45  degrees  or more shall include curved metal blades or 
vanes arranged so as to permit the air to make the abrupt turns without an 
appreciable turbulence. Turning vanes shall be securely  fastened  to  prevent  
noise  or  vibration.
4.6
All necessary allowances and provisions shall be made  by the Contractor for beams, pipes, or other obstructions in the  building, whether or not the same are shown  on  the Drawings.  Where  necessary  to  avoid  beams  or   other structural  work,  plumbing  or other  pipes,  and conduits,  the  ducts shall be  transformed,  divided  or curved to one side  (the required area being maintained) all as per the site requirements.

4.7
If  a  duct cannot be run as shown on the  Drawings,  the Contractor  shall install the duct between  the  required points  by any path available, in accordance  with  other services and as per approval of Client’s site representative.  Fabrication of duct shall be commenced only after verifying the feasibility at site.

4.8
Flanges  bracings  and supports  are  to  be black,  mild  steel  and are to be 
painted with rust proof primer on all surfaces  before erection. Accessories 
such as damper blades and access panels are to be of materials of appropriate 
thickness and the finish similar to the adjacent ducting, as specified.

4.9
All duct work shall be independently supported from building construction.  
All  horizontal ducts  shall  be rigidly  and securely supported, in an  
approved  manner, with trapeze hangers formed of fully threaded  galvanized 
steel  rods and galvanized steel angle/channel under ducts at no  greater than  
2  meter centre. All vertical duct  work  shall  be supported  by structural 
members on each floor slab.  Galvanised steel  cleat with a hole for passing 
the hanger rods shall be  welded  to the   plates. Trapeze  hanger formed of 
galvanized   steel  rods and angles/ channels shall be hung  through  these  
cleats.  Duct support shall be through  dash /anchor fastener driven into the 
concrete slab by electrically operated gun. Hanger rods shall then hang 
through the cleats. Size of supports shall be as given hereunder
	Larger Size of Duct
	“C” channel size
	Fully threaded GI Vertical Rod size 
	Maximum spacing between supports

	Up to 600mm
	40mmx40mmx18gauge
	8mm
	2000mm



	601mm to 1200mm
	40mmx40mmx16gauge
	10mm
	2000mm

	1201mm to 1800mm
	50mmx50mmx5mm MS angle iron duly painted
	12mm
	2000mm

	1801mm & above
	65mmx65mmx6mm MS angle iron duly painetd
	12mm
	2000mm


4.9
 Ducting over false ceiling shall be supported from the slab above, or from beams, after obtaining approval of Client’s site representative/Architects.  In no case shall any duct be supported from false ceiling hangers or be permitted to rest on false ceiling. All metal work in dead or furred down spaces shall be erected in time to occasion no delay to other Contractor’s work in the building.  All supports of ducts shall be taken from structural slab/wall by means of fastener.

4.10
Where ducts pass through brick or masonry openings, it shall be provided with 25 mm thick TF quality expanded polystyrene around the duct and totally covered with mortar for complete sealing.  Contractor shall ensure that contact between metal duct and mortar is avoided.

4.11
All ducts shall be totally free from vibration under all conditions of operation. Whenever duct work is connected to fans, air handling units or blower coil units that may cause vibration in the ducts, ducts shall be provided with a fire resistant double flexible connection, located at the unit discharge.  Flexible   connections shall be constructed of   fire retarding flexible heavy canvas sleeve at least 100mm long securely bonded and bolted on both sides. Sleeve shall be made smooth and the connecting duct work rigidly held by independent   supports   on both sides of the flexible connection.   The   flexible connection shall be suitable for pressure at the point of installation.The flexible joints are to  be  not less than 75 MM and  not more than 250 MM between faces.

4.12
In case of grid type false ceiling, the entire diffuser assembly with plenum shall be independently hung from the ceiling through adjustable GI wires and the same shall be connected to the main duct through a flexible round duct.

4.13
Duct shall not rest on false ceiling and shall be in level from bottom. Taper pieces shall taper from top.

4.14
Suitable arrangement shall be provided in duct for fixing of duct smoke sensor (supplied by other vendor).

4.15
Toilet exhaust duct shall be provided with goose necking as shown in design 
drawings and exhaust shall continue operation in case of fire.
Flexible Ducts 

The scope of this section comprise supply, installation testing and commissioning of flexible ducting conforming to these specifications and in accordance with requirements of drawings and schedule of quantities.

Wherever specified, uninsulated flexible duct shall be made of double lamination of metalized polyester film permanently bonded to a coated spring steel wire helix. Duct shall be in tear and puncture resistant construction.

Wherever insulated flexible ducts are specified, inner core for the same should be made of double lamination of polyester film permanently bonded to a coated spring steel wire helix. Fiberglass insulation of minimum 16Kg/m3 density, 25mm  thickness shall be wrapped over the inner core and covered with strong outer jacket cum vapour barrier made of fiberglass reinforced metalized polyester film laminate.

Care must be taken to install all the flexible duct in fully extended position and bends made with adequate radius as per manufacturer recommended practices.

5.
Dampers
5.1
Opposed blade type louver dampers with quadrant and thumb screw lock shall be used at supply air  collars for balancing of air distribution system and box type volume control dampers having lever operation shall be used  at the outlet of air conditioning equipment or as shown on the approved shop drawings. 

5.2
Dampers shall   be   provided   with suitable  links, levers     and   quadrants as required   for   their   proper   operation ;  control   or   setting   devices  shall    be  made  robust,    easily operable  and accessible  through  suitable   access   doors  in the    ducts.    Every   damper   shall  have  an  indicating device clearly showing the damper position at all times.

5.3 The dampers shall be of splitter, butterfly or louver type. The damper  blade shall not be less than 1.25 MM  (18)  Gauge, reinforced with  25 MM angles 3 MM thick  along  any unsupported side longer  than  250 MM.Angles shall not interfere with the  operation of dampers, nor  cause any turbulence.

5.4 All  dampers shall  be multi blade type  of robust  construction of galvanized steel  unless and until specified otherwise in the Bill of Quantities and  tightly  fitted.  The design, method of handling, and control shall be suitable for the location and service required.

5.5
Automatic  and manual volume opposed blade dampers shall be completed  with frames and bronze bearings as per drawings. Dampers and frames shall be constructed of  1.6 MM steel sheets and blades shall not be over 225 MM wide. The  dampers  for  fresh  air inlet shall additionally be provided with fly mesh screen, on the  outside,  of 0.8 MM thickness with fine mesh.

5.6
Wherever require for system balancing, a volume balancing opposed blade damper with quadrant and  thumb screw  lock shall be provided. 

5.7
After  completion  of  the duct work, dampers are to be adjusted and  set to  deliver  air flow as specified on the drawings.

5.8
 Fire cum Smoke Dampers

  Bare  Dampers

· All supply and return air ducts/ return air spaces at AHU room crossings and at all floor crossings shall be provided with approved make motorized fire and smoke dampers of at least 90 minutes fire rating as certified by CBRI Roorkee, India as per clause 10 of UL:555-1995. These dampers shall be multi-leaf type –Ruskin.

· Fire damper blades and outer frame shall be formed out of 1.6mm (16G) galvanized steel sheet of length as mentioned in the approved for construction shops drawings tilted as AHU Room Blow Up. The damper blade shall be pivoted on both ends using chrome-plated spindles in self-lubricated bronze bushes. Stop seals shall be provided on top and bottom of the damper housing made of 16 gauge galvanized sheet steal. For preventing smoke leakage, metallic compression side seals shall be provided. Dual side leakage shall be provided for better structural stability. The construction of the fire damper shall allow maximum free area to reduce pressure drop and noise in the air passage, in normal position damper blade shall be held in open position with the help of a 220 V operated electric actuators thereby providing maximum air pressure without creating any noise or chatter.

· For wall mounted fire dampers retaining MS angles duly painted with black enamel paint shall be supplied and installed by HVAC Contactor as per established installation procedure. Whereas the fire damper is also used for Smoke management (Smoke and fire damper) the same shall be as per UL-555 S-Class-II.

· Every motorized fire damper/ Smoke and fire damper shall be tested in the factory and will be certified by the manufacturer in form of the test certificate.

· Fire dampers shall also be supplied with spring locked fusible link rated for 720C (UL stamped) to close fire damper in event of rise in duct temperature.

· For fire dampers/ smoke fire dampers of size higher than one approved by certifying agency the damper shall be supplied in multiple units of size not exceeding the tested damper by CBRI. All the multiple units shall be housed in a common factory fitted sleeve.

· The fire dampers shall be mounted in fire rated wall with a duct sleeve 400mm/ 500mm long depending upon the wall thickness. The sleeve shall be factory fitted on fire damper. The joints at sleeve end shall be slip on type. Minimum thickness of galvanized sheet shall be 18 gauge.

· The damper shall be installed in accordance with the installation method recommended by the manufacturer.

Actuators

The actuator shall be maintenance free coupled spring return type suitable to work on 24V electric supply. The torque rating of the actuator shall exceed at least by 15% over torque required to open/ close the damper. The selection of actuator size shall be the responsibility of the manufacturer of the fire damper. Spring return time shall be 20 seconds or less at ambient temperature. Other features of the damper actuator shall be as under:

· Actuator shall have tamper proof housing with IP-54 protection rating.

· Actuator shall have mechanical integrity of at least one hour at 900oC.

· Actuator shall have minimum 600000 safe position at rated torque. It shall be capable to withstand temperature of 75oC for 24 Hrs. 

· Actuator shall have electronic over load or digital sensing circuit to prevent damage to actuator.

· Should be capable of changing direction of rotation by changing mounting orientation .

· Actuator shall have manual over ride facility.

Damper actuator shall be such that it should close the damper in the event of power failure automatically and open in the same manner in case of power being restored.

Control  Panels

The control panel shall be supplied by damper manufacturer fitted on damper compatible with damper actuators. The control panel shall have at least following features:

a. Power on lamps with 230 V/ 24 V Transformer.

b. Damper close and open indication.

c. Reset push button.

d. Push button for manual running of actuator for periodic inspection.

e. Auxiliary contacts 24V/ 230V.

f. Contact points to receive signal from smoke detector/ fire alarm panel.

Additional terminal shall be provided to have signal (audio or visual) in central control room.
In addition the Control panel shall have following features as well :

(  Potential free contacts for AHU fan/Pkg Unit  ON/ Off and remote alarm indication.

( Accept signal from external smoke / fire detection system for tripping the electrical actuator.

( Test and reset facility.

( Indicating lights / contacts to indicate the following status:

( Power Supply On

( Alarm

.


The control panel shall receive 230V A/C supply and interconnecting wiring between control panel and actuator shall be carried out using fire proof cables.

The Contactor shall ensure that all electrical connections are suitably terminated. The HVAC Contractor shall also check continuity of electrical circuit as recommended by the manufacture. Fire damper inspection door will be provided in AC duct to facilitate access to the system.

6.
Access panel
6.1
A hinged and gasketed access panel measuring at  least 450 MM x 450 MM shall be provided on duct  work  before  each  reheat coil and at each control device  that  may be located inside the duct work.

7.
Miscellaneous

7.1
All duct work joints are to be true right angle and with all sharp edges removed.

7.2
Sponge rubber gaskets also to be provided behind the flange of all grilles.


7.3
Each shoot from the duct, leading to a grille, shall be provided with an air 
deflector to divert the air into the grille through the shoot. 

7.4
Diverting  vanes  must  be  provided  at  the bends exceeding 600 MM  and  at  branches  connected into the main duct without a neck.

7.5
Proper hangers and supports should be provided to hold the duct rigidly, to keep them straight and to avoid vibrations. Additional  supports are to be provided where required for rigidity or as directed by Engineer-In-Charge.

7.6
The ducts should be routed directly with a minimum of directional change.

7.7
The duct work shall be provided with additional supports/hangers, wherever required or as directed by the Engineer-In-Charge, at no extra cost.

7.8
All angle iron flanges to be welded electrically and holes to be drilled.

7.9
All the angle iron flanges to be connected to the GSS ducts by rivets at 100 MM centres.

7.10
All the flanged joints, to have a sponge rubber packing stuck to the flanges with suitable adhesive.

7.11
The G.S.S.  ducts should be  lapped  6 MM  across the  flanges.

7.12
The ducts should be supported by approved type supports at a distance not   exceeding 2.0 Metres.

8.
Factory Fabricated Plenum for D.G. Air washer (Wherever Required)
8.1 The D.G. supply air blowers shall be installed in a G.I. sheet steel fabricated panel of section not exceeding available space complete with structural support, fan mounting frame work inspection doors etc.

8.2 The plenum would be made up from 50 mm x 50mmx 6 mm angle iron frame with bracings & supports, bracing shall be of 50x50x6 mm M.S. angle and support shall be of MS channel min. 100x50x6mm.

8.3 The plenum frame shall be covered with 16 gauge G.I. sheet from inside and bolted /screwed to the outer angle iron frame casing with 3 mm thick synthetic rubber gasket between them. It would acoustically lined from inside with 25 mm thick cross linked polyethylene sheet having K valve of not less than 0.035 Kcal./M.hr (C and density net less than 25 Kg./m3. 

8.4 The lining material should be fire retardant type.

8.5 The plenum sheet should be provided with stiffeners of iron angle at a spacing of not more than 1m from outside and be properly welded to the main outer frame. The stiffener should be place such a way so as to provide, space for grilles.

8.6 The plenum should have proper provisions for hanging to the R.C.C. slab above using M.S. angle cleats.

8.7 All M.S. parts will be coated with 2 coats of led oxide primer and 2 coats of synthetic enamel paint. All G.I. panel will be provided with 2 coats & synthetic enamel paints from outside.

8.8 The whole plenum shall be structurally rigid and vibration free, in case extra supports are required the contractors shall provide these at no extra cost.

9.       
Standard Grilles
9.1
Double Louvered Grilles
The supply  air grilles shall be fabricated from extruded aluminium sections. The supply air grilles shall have  double adjustable louvers i.e. front horizontal and rear vertical louvers, both adjustable. The louvers shall be suitable to hold deflection settings under all conditions of velocity and pressure.  The grilles shall be provided with outer frame. The louvers shall be pivoted in Nylon bushes for smooth operation for return air grilles similar to supply air as described above will be provided but with out volume control damper. The grilles shall be painted as per approved powder coated shade.

Volume control dampers in extruded aluminium construction shall be factory fitted for supply air grilles. 


The grill flange shall  be fabricated  out of aluminium extruded section. 
Grilles longer than 450  MM   shall  have intermediate supports  for the  
horizontal louvers.

9.2
Linear Grilles
The linear supply cum return   air grilles shall be fabricated from extruded aluminium sections. Flanges shall be of minimum 1.3 mm thick extruded aluminium suitable to hold the louvers tightly in fixed position.


Louvers shall be minimum 3mm thick throughout of extruded aluminium construction with 15 degree deflection unless and until specified otherwise. Grilles shall be provided with removable/fixed internal core as mentioned in the BOQ. The sample of grille shall have to be got approved by the consultants before delivery.

All sections of grills shall be powder coated for color and shade as approved by the Architects to match interior finishes.

Linear grilles at each supply air outlet shall be provided with volume control dampers as mentioned above and accounted for in BOQ separately. The linear grilles shall be fixed in to a plenum chamber having GI spacers with concealed screws. End pieces or corner pieces shall be provided as required. 

10.
Diffusers
10.1
Square ceiling diffuser shall be anti-smudge ring type fabricated out of extruded aluminium sections. The four directional air flow diffuser shall consist of outer ring fixed to duct collar with concealed screws. Foam gasket shall be provided between outer ring and suspended ceiling. The central core shall be clip fixed to the outer ring.

10.2
Opposed blade volume control damper in extruded aluminium construction shall be fixed to the neck of diffuser. The damper shall be adjusted after removing the central core.

10.3
All sections of diffusers  shall be powder coated for color and shade as approved by the Architects to match interior finishes. The sample of diffuser shall have to be got approved by the consultants before delivery.

10.4
Multislot Linear Diffuser

Linear ceiling diffuser shall be multislot type. The diffuser shall be fabricated out of extruded aluminium sections.   Each slot shall be 19mm wide.  Each slot   shall be equipped with air  flow direction control louver mechanically fixed. Integral sliding type hit & miss type volume control damper in extruded aluminium construction shall be provided for each slot for fine control of air flow in supply air portion only. The damper shall be fabricated out of anodized extruded aluminium sections.


Other sections of ceiling diffuser shall be powder coated in colour & shade approved by the Consultants/Architects. 


The linear diffuser shall be fixed in to a plenum chamber with concealed screws. Side end pieces or corner pieces shall be provided if required.

 11. 
Linear Diffusers/Grilles
11.1
The linear diffusers/grilles shall be fabricated from Aluminium extruded sections.

11.2
The diffusion blades shall be extruded, flush mounted type with single or double direction air flow.

11.3
The frame shall be of aluminium extruded section and shall hold the louvers tightly in fixed position.

11.4 The dampers as described under grilles shall  be provided wherever specified.

12.
Laminar Flow Diffusers
12.1  
The laminar flow diffusers shall be fabricated from aluminium sheets and shall include supply plenum, perforated face, and deflector plate and air inlet collar.

12.2  
The diffusion face shall be fabricated from aluminium sheet of 1.25 mm thickness double folded at the edges and pressed with mechanical perforations (min. 60% free area) of suitable size and at suitable spacing to provide the rated air quantity. The face plate shall be hinged type with locking arrangement.

12.3 The supply air plenum shall be fabricated from 1.25 mm thick aluminium sheets with inlet collar and folded edges to support the hinged diffusion face.

12.4  
A deflector plate of 1.25 mm aluminium sheet shall be provided between inlet collar and diffusion face and fixed with suitable supports.

12.5  
The dampers shall be fabricated from extruded aluminium sections and shaped to form airtight joints. The damper shall be key operated from the face of the diffuser.

13.
Exhaust Grilles/Air Transfer Grille
13.1 Air transfer grilles shall be in extruded aluminium construction. The grilles shall be complete with single /double frame suitable to be fixed on the door panel from both sides. The central core shall be no-see-thru type.

13.2
The  grilles shall be anodized or powder coated in colour and shade as approved by the Architects. The grilles shall be provided with insect screen.

13.3
The ATGs shall be provided at the  door of pantry and toilets as shown in the approved drawings. The sample of grille shall have to be got approved by the consultants before delivery.  

14.
Exhaust/Fresh Air Louvers

14.1 The louvers shall be fabricated from aluminium extruded sections.

14.2 The blades shall be extruded flush mounted type with single horizontal throw.

14.3 The frame shall be of aluminium extruded section and shall hold the louvers in fixed positions.

15.
Painting and Vision Barrier

15.1
All grilles and diffusers shall be powder coated at factory prior to delivery at site of     approved  color and shade.

15.2
All ducts immediately behind the grilles/diffusers etc. are to be given two coats of black paint in matt finish.

15.3
The return air and dummy portion of all linear grilles shall be provided with a vision barrier made of 24 gauge galvanized sheets. The vision barrier shall be fixed to the false ceiling frame with self tapping screws and shall be given two coats of black paint in matt finish. Care shall be taken to ensure that the return air path is not obstructed. 
16.
Testing
16.1
After completion, all duct system shall be tested for air leakage.

16.2
After completion of the installation of the complete air distribution system, all ducts shall be tested for air leaks.

16.3
The entire air distribution system shall be balanced using approved 
anemometer. Air quantities  at the fan discharge and at various outlets shall 
be identical to, or less than 5 percent in excess of, those specified and 
quoted. Leakage in each air distribution system shall be within 3 percent so 
that supply air volume at each fan shall be identical to , or no greater than 3 
percent in excess of, the total air quantity measured at all supply outlets 
served by the fan. Branch duct adjustments shall be made by volume or 
splitter dampers. Dampers shall be permanently marked after air balance is 
complete so that these can be restored to their correct position if disturbed at 
any time. Complete air balance report shall be submitted to the Consulting 
Engineer for scrutiny and approval, and six copies of the approved report 
shall be provided with completion documents.
Section  11

Pipe Work
1.
General

The scope under this section covers supply, laying , erection, testing  and commissioning of pipes, pipe fittings and associated valves  conforming to these specifications and the general arrangements shown on the drawings. All piping including pipe fittings and valves shall follow the relevant Indian standards.

2.
Pipes
2.1
All  chilled   water/condenser water pipes and all fittings shall be  MS heavy  class  (M S Class ‘C’) conforming to latest  relevant  BIS Codes including IS 1239-1990 & 1992 .All  pipe joints shall generally be welded type ,unless & until mentioned otherwise. Entire welding work shall be carried out by qualified welders forming proper V-grooves prior to doing welding work and shall strictly conform to latest relevant BIS Codes of practice   for manual metalarc, welding of Mild Steel.

Piping material shall conform to the following:

	Pipe Size
	Material
	Joints & Fittings

	Sealing Material



	Upto 40mm
	M S tube            
	(i) Screwed/Welded fittings      
	i)  Non-hardening

	
	Heavy Class
	(ii) Unions
	(ii)  Lubricant



	
	IS : 1239/ 1964
	(iii) Slip-on flanges

	(iii)   3 mm, 3 ply

       rubber insertion.

	50mm to 150mm
	M S tube            
	(i) Welded fittings      
	        ------

	
	Heavy Class
	(ii) Slip-on flanges
	        ------



	
	IS : 1239/ 1964
	(iii) Screwed flanges

      for (GI Pipes)



	       3 mm, 3 ply

       rubber insertion.

	200mm to 300mm
	E R W 
	(i) Welded     
	        ------

	
	Welded pipes   
	(ii) Slip-on flanges
	    3 mm, 3 ply

    rubber insertion.    

	
	IS : 3589/ 1966

     (6mm thick)
	

	

	350mm and over
	E R W 
	(i) Welded     
	        ------

	
	Welded pipes           
	(ii) Slip-on flanges
	    6 mm, 3 ply

    rubber insertion.    



	
	IS : 3589/ 1966     
	

	

	Thickness of 

350mm to


	Wall
	 400mm   dia
	      6 mm

	450mm to


	
	 900mm   dia
	      8 mm

	1000 mm to


	
	1200mm   dia
	    10 mm


a. All pipes  as well as  steel supports shall be thoroughly cleaned and  given one primary coat of red- oxide paint (non insulated pipes only) before being installed. All welded piping shall be subject to the approval at site by Engineer-in-Charge/Consultants. Pipes shall be sloping towards drain points.

b. Fitting shall be malleable casting of pressure rating suitable for  the piping system. fittings used on welded piping shall be of the weldable type. Fittings  shall  be  new and from reputed manufacturers. Flanges shall be new and from standard manufacturers.  Supply of flanges shall include bolts, washers gaskets, etc., as required.

c. Tee-off connections shall be through equal or reducing tees wherever possible, otherwise ferrules welded  to the main  pipe shall be used. Drilling & tapping of the wall of the main pipe shall not be resorted to.

d.
       All equipment and valve connections shall be through flanges (welded or 
screwed for galvanized steel). Sufficient  number of  flanges and unions 
shall be provided.

3.
Fittings
3.1
The dimensions of the fittings shall conform to I.S.1239/69 Part-II unless otherwise indicated, in the specifications.

3.2
All bends in sizes upto and including 150 MM dia. shall be readymade  of  heavy  duty, wrought  steel of  appropriate class.

3.3
All bends in sizes 200 MM and larger dia. shall be fabricated from pipes of the same dia. and thickness, with a minimum of 4 sections, and having a minimum centre line radius of  1.5 diameter of pipes.

3.4
All fittings such as branches reducers etc. in all sizes shall be fabricated from pipes of  the same Dia.  and thickness, and its length should be at least twice the dia. of the pipe.

3.5
The branches may be Butt welded straight to the main line, without making a separate fitting, where specified on drawings or required by Engineer-In-Charge.

3.6
Blank ends are to be formed with flanged joints and 6 MM thick blank insertion of rubber gasket between flange pair for 150 mm and over, in case where, a  future extension is to be made otherwise blank end discs of 6 mm thickness are to be welded on, with additional cross stiffners from 50 mm x 50 mm M.S. 

Heavy angles, for  sizes  upto  350 MM dia. All   ends larger than 400 MM dia. shall have dished ends.

4.        Flanges
4.1
All flanges shall be of mild steel as per I.S.  6392/71  and  shall  be steel slip-on-type, welded to the pipes, flange thickness shall be as per BS10.

4.2
Flanges may be tack welded into position, but all final welding shall be done  with  joints dismounted. 3 mm thick gaskets shall be used with all flanged joints. The gaskets shall  be fibre re-inforced rubber as approved by the Engineer-In-Charge. Special adhesive  compound shall be used  between  flanges of steam, air  and gas lines.

4.3
Flanges shall be used as follows :-

4.3.1
Counter  flanges  for  equipment having   flanged  connections.

4.3.2
Flanged  pairs  shall  be used on all such equipment, which may require to be isolated or removed for service e.g. Pumps,  refrigeration machines, air handling units  etc.

4.3.3
All threaded valves shall be provided with nipples  and flanged pairs on  both  sides to permit flange connections, for removal of valves from main lines for  repair/replacement.

5. 
Valves
5.1
Butterfly Valves
5.1.1
The butterfly valve shall consist of cast iron body conforming to following specifications:

	S.No
	Size
	Construction
	Ends
	Type



	01.
	Upto 40

mm
	Gun Metal
	Screwed
	Gate



	02.
	50mm 

and above
	Body: Cast Iron conforming to



IS 210 Gr. FG 260/CG -25

Disc : SG Iron conforming  to
IS : 1865, Gr. 450/10 or CG-30

Epoxy /Nylon coated.

Stem  : SS –410

Body Liner (Seal)  : EPDM

(Temp. Range 40C to 120C)

Pressure Rating   PN 10/PN 16
	Wafer
	Butterfly


5.1.2
The disc shall  consist  of disc pivot and driving stem shall be in one piece centrally located. 

5.1.3
The valve seat shall be synthetic material suitable for water  duty. It shall line the whole body.

5.1.4
The disc should move in slide bearings on both ends with ‘o’ ring to prevent leakage.

5.1.5    The  handle  should have arrangement for locking in any set position.

5.1.6
All valves 200mm Dia. and above shall be gear operated.

5.1.7
The valve  should be  suitable  for 12 Kg/cm2 working pressure and 21 Kg/cm2 test pressure. Valves shall have non-rising  spindles unless specified  otherwise. Tail piece shell be used where required. 

5.1.8
Butterfly valves    shall      perform as isolation valves. Butterfly    valves  shall   conform to BS : 5155, IS 13095, MSS  SP  67 & API  609 and designed  to  fit  without  gaskets between mating flanges. The valves shall be suitable for flow in either direction and seal in both directions. The valve shall be of integral molded design. 

6.
Ball Valves
6.1
All Valves 40 mm Dia. and below shall be of Gun Metal Ball type Valves with (FPT) female threads conforming to class 2 of IS 778 and mating flanges fitting.

6.2
All Ball valves shall be ISI Marked.

7.
Balancing Valves

7.1
The balancing valves upto 80 mm Dia. shall be of gunmetal screwed type conforming to BS 5154 or equivalent specifications. Whereas valves of size 80mm to 300mm shall be of cast iron construction.

7.2 The valve shall be cast gunmetal ASTM B-62 and complete with non rising spindle. PTFE disc seal cast metal hand wheel.

7.3 These Valves shall have built-in pressure-drop measuring facility to compute flow rate across the valve. The port opening shall permit precise regulation of flow rate, by accurately measuring the pressure drop across the port. The test cocks shall be long enough to protrude out of pipe insulation.

7.4 The valve shall be completed with two ports for connections to a mercury manometer, to measure the pressure drop, as well as a drain port.

7.5
The spindle shall have a shielded screw to set the flow at the desired level. All Valves shall be tested for flow vs. pressure drop with + 5%  accuracy and data be furnished as part of Test Certificates.  

7.6
This valve shall be used wherever specified.

To measuring  flow rate, differential pressure will be measured with calibrated instruments – Digital or Manometer. Balancing Tools shall have a program to provide the following functions :

 To balance the HVAC installation and calculate the necessary valve settings, based on the systems data as observed prior to balancing exercise.

 To log measured values from a valve (differential pressure and flow rate)

To store the results of balancing

 To printout saved data in computerized  measurement protocol (CMP) consisting of :

           
          i.   Name and size of Balancing Valves

                       ii.   Presetting position of Balancing Valves

                      iii.   Design Flow for each Balancing Valves

                      iv.   Flow at Balancing Valves

                    Flow ratio pre-balancing based on Actual Flow / Design 

                      Flow Ratio post-balancing and Actual Flow

Balancing of the Water System:

The balancing of water system is to be done by a third party or the balancing valves supplier as approved by the consultants  with the help of a Software-package, digital differential pressure measuring instrument or Manometer.

A balanced flow condition in a system is when the total flow is distributed amongst the terminal units (AHUs etc) in equal proportion  to the design flow so that a single point regulation from the supply point (Pump etc) can correct the flow through all the terminal units still in balanced manner.

8.
Dual Plate Check Valves

8.1 The body of the check valve shall be provided as shown on the approved shop drawings, conforming to relevant Codes and in accordance with the following Specifications:

	 S.No
	Size
	Construction
	Ends



	01.
	50mm to 150mm
	Body  : Cast Iron 

Plates : Gun Metal
	Flanged

	02.
	200mm  and above
	Body  : Cast Iron 

Plates : Carbon steel with 13% chrome 

 overlay
	Flanged


8.2 There shall be two plates, which shall be hinged in the centre of the circle. Both plates shall be have springs attached to them for assisting in closing action of the valve. The spring and hinge/ stop pin shall be in SS 304 construction and bearing PTFE material. 
8.3
There shall be properly/designed metal to metal seal between the plates and the outer body, to ensure non leaking sealing.

8.4 The valve design shall confirm to API 594 or equivalent specifications.

8.5 Lift type valves may be used in horizontal runs. Air release and clean out plugs shall be provided and valves shall be suitable for  not less than 10 Kg/Sqcm working pressure  and 21 Kg./Sq.cm test pressure.

9.
Automatic/Dynamic Balancing Valve.

9.1
Automatic Dynamic Balancing Valve shall be of forged brass (upto 40mm dia.) grey iron (above 40mm dia.) construction of 1350K Pa pressure and 120(C temperature rating. The valves shall have precision calibrated, stainless steel carridge to achieve the desired/pre-fixed flow rates irrespective of the pressure fluctuations in the water lines within a range of 10-210 K. Pa. The flow rate within a tolerance of  ( 5% will be achieved by automatic adjustment of the open orifice area in response to the pressure differential changes. The end connection upto 80mm dia. should be threaded and for above 80mm dia. it should be flanged.

10.
Strainers
10.1.1 The strainers shall either be pot type or ‘Y’ type with cast iron or fabricated steel body, tested upto pressure applicable for the valves as shown on the drawings.

10.1.2 The strainers shall have a perforated bronze/brass sheet screen with 3 mm perforation and with a permanent magnet, to catch iron fillings. Screen shall be removable and  replaceable without disconnection of the main pipes

10.1.3 Pot strainers shall be provided with flanged connections and ‘Y’ strainers shall be provided with flanged ends or threaded sockets as required.

10.1.4 The strainers shall be designed  so as to enable blowing out accumulated dirt and facilitate removal and replacement of screen without disconnection of the main pipe 

10.1.5 All strainers shall be provided with equal size isolating gate valves with rising spindles so that the strainer may be cleaned without draining the system

10.1.6 Strainers shall be provided on the suction side of each pump; and inlet side of heat exchanger equipment wherever shown in the drawings. Generally for 50mm pipe size 300mm dia pot,for 80mm pipe size 350mm dia pot, for 100mm pipe size 450mm dia pot, for 125mm pipe size 500mm dia pot, for 150mm pipe size 550mm dia pot, for 200mm pipe size 600mm dia pot, for 250mm pipe size 800mm dia pot shall be used.

10.1.7 Stainless steel basket shall be supported on brass disc mounted on solid brass blocks. Each pot strainer shall be provided with manufacture’s test certificate.

11.
Other Valves

11.1
All gauge cocks shall be of gunmetal plug type, complete with siphon (brass chrome plated).

11.2
All drain valves shall be of gunmetal with a hose union connection on one hand.

12.
‘V’ Form Thermometers (Industrial Type)


12.1      The body shall be of aluminium alloy with anodized gold colored surface. The casing shall be adjustable side ways for reading from the front. The glass capillary shall be triangular in shape with the blue mercury filled in glass for better visibility. Graduation of scale shall be 1 degree in both readings Scale of reading shall be of the range 00C to 500C/300F to 1200F for cooling applications & 00C to 1000C /300F to 2120F for heating applications.

12.2     Thermometer shall be suitable for 12 mm connections with long stem, so that thermometer is removable without damaging the insulation. M.S. socket to be welded on pipes shall be provided with thermometer.

13.
Jointing
13.1
All pipe lines shall be welded type

13.2
Square cut plain ends will be welded for pipes upto and including 100 MM 
Dia.

13.3
All pipes 125 MM Dia. or  larger  will be bevelled by 35 DEG. before 
welding.

14.
Pipe Supports/Hangers

14.1
Pipe supports shall be provided and installed for all piping wherever indicated, required or otherwise specified. Wherever necessary, additional hangers and  supports shall be provided to prevent vibration or excessive deflection of piping and tubing.

14.2
Piping shall be properly supported on, or suspended from, stands, clamps, hangers etc. as specified and as required. The contractor shall adequately design all the brackets, saddles, anchors, clamps, and hangers and be responsible for their structural sufficiency.

14.3
Steel pipe supports shall be adjustable for height and prime coated with rust preventive paint & finish  coated with black paint using approved grade of paint. Where pipe and clamps are of dissimilar materials, a gasket shall be provided in between


The spacing of  pipe supports shall not be more  than  that  specified below :-

Nominal pipe size MM


Spacing (Metres)
15                  





...       ...       1.25

20 to 32




           ...       ...        1.8

40 to 150





...       ...       2.0

150 & Above         




...       ...       2.5

Pipe hangers shall be fixed on walls and ceiling by means of metallic rawl plugs.

14.4
Extra supports shall be provided at the bends and at heavy fittings like valves to avoid undue stresses on the pipes. Pipe hangers shall be fixed on wall and ceiling by  means of approved metallic dash fasteners.

14.5  
Insulated  piping  shall be supported  in  such a manner as not to put undue pressure on the insulation, cause condensation. The pipe supports or Saddles shall be of PUF, factory fabricated to suit pipe sizes. 20 gauge metal sheet shall be provided between insulation and the clamp saddle or roller extending at least 15cm on both sides of the clamp, saddle or roller.

14.6
Hangers shall  be supported  from  structural  steel, concrete inserts & pipe racks, as specifically approved.

14.7
No  hangers  shall  be  secured  to  underside of light  weight roof decking  and  light  weight floor glass.

14.8
Mechanical equipment shall be  suspended midway between steel joints and panel points.

14.9 Drilling or punching  of  holes  in steel joint members will not be permitted.

14.10 Contractor shall make shop drawing for fixing of support for approval.

15.
Miscellaneous
15.1
Design drawings indicate schematically the size and location of pipes. Pipes runs and sizes may however , be changed to meet the site conditions .The Contractor, on award of the work, shall prepare detailed shop drawings, showing the cross-section, longitudinal sections, details of fittings, location of isolating and controlled valves, drain and air valves and all pipes supports. The contractors must keep in view the specific openings in buildings and other structure through which pipes are designed to pass.

Provide all pipe work  as required to make the apparatus connected   complete and ready for regular and safe operation. Unless otherwise noted, connect all  apparatus and equipment in accordance with manufacturer’s standard details, as approved by Engineer-In-Charge.

15.2
Provide valves and capped connections for all low points in piping system, where necessary or required for draining systems. Provide  Isolating valves &  Drain valves in all risers to permit repairs without interfering with the rest of the system.

15.3
During construction, temporarily close, open ends of pipes with sheet metal caps,  where necessary, or  required  to prevent debris from entering  the  piping  system.

15.4
Support piping  independently of all equipment so that the equipment is not stressed by  the piping weight or  expansion.

15.5
To facilitate the maintenance, repair and replacement:

15.5.1
Provide shut-off  valves where indicated and for individual equipment,  units  at inlet and outlet, to  permit unit  removal  for repairs, without interfering with  the  remainder of the system. Additional shut-off valves shall be provided  as required to enable all systems  to be fully sectionalized. By-pass and stop valves shall be provided  for  all automatic control  valves as specified.

15.5.2
Automatic purge valves  shall be provided at all high points in the piping system for venting. Purge valves shall be 10mm size with screwed joints as mentioned in the schedule of quantities.


Discharge from the purge  valves shall be piped through  GI pipe of similar size  to the nearest drain / hurrah. The pipes shall be pitched towards drain points.

15.5.3
Arrange piping for maximum accessibility for maintenance and repair, locate valves for easy access and operation. No valves shall be installed with handles pointing down, unless unavoidable.

15.5.4
Cut the pipes accurately according to measurements, established at building site &  work into place without springing or forging in accordance with the relevant IS & BIS standards, proper V- groove made and burrs removed prior to laying. Wherever reducers are to be made in horizontal runs, eccentric reducers shall be used for the piping to drain freely, at  other locations, concentric reducers may be used.


Similarly, all GI pipes using screwed fittings shall be accurately cut to the required sizes and threaded in accordance with IS: 554/1955/relevant BIS codes and burrs removed before laying. Open ends of the piping shall be blocked to avoid entrance of foreign matter.

15.5.5
Where pipes are to be buried under ground, they  should be  coated  with one coat of Zinc Chromate primer and bituminous paint, therafter wrapped with two layers of RP tissue each layer laid in bitumen.. The top  of  the pipes shall not be less that 75 CM. from the ground level. Where this is not practical permission of Engineer-In-Charge shall be obtained for burying the pipes at lesser depth. The pipes shall be surrounded   on  all sides by sand cushions of not less than 15 CM. After the pipes have been laid and top sand cushions provided, the trench shall be refilled with the excavated soil, excess soil shall be removed from the site of work by the contractor.

15.6
Entire piping work shall be carried out in a workmen like manner. Piping work shall be carried out with minimum disturbance to the other works being done at the site by other agencies.  A program of work shall be prepared  in consultation with the engineer –in –charge well in advance.

15.7
Piping layout shall take due care for expansion and contraction in pipes and provide expansion joints wherever required. The contractor shall ensure providing adequate clamps, brackets, clamp saddles, hangers etc.

15.8
Drain points shall be provided at all low points in the piping system using gate valves with rising spindle. Generally, upto 300mm dia pipe size 25mm size and above 300mm pipe 40mm size gate valves shall be used.

15.9
Vertical risers shall be parallel to walls and column lines and shall be straight and plumb. Risers passing from floor to floor shall be supported at each floor slab by clamps or collars attached to pipe and with a 12 mm thick ribbed rubber pad or any other approved resilient material. Where pipes pass through the terrace floor ,suitable curbing shall be provided to prevent water leakage. Risers shall have a suitable clean out at the lower point and air vent at the highest point. Risers shall also have a suitable concrete pipe support at the lowest point.

16.
Sleeves
16.1
Where pipes pass through floors, walls, etc provide at least 3mm thick steel pipe sleeves 50 MM larger than outside diameter of pipe. Where pipes  are insulated, sleeves shall be large enough to ample clearance for insulation. Annular spaces to be filled with felt and finished with retaining rings.

16.2
Where pipes pass through outside walls or foundations, the space between pipe and sleeve shall be filled with  rock wool covered with GI sheet.

16.3
The centre of pipes shall be in the centre of  sleeves, and sleeves shall be flushed with the finished surface.

17.
Arrangement and alignment of piping
17.1
All piping shall be arranged and aligned in accordance with the drawings as specified. Where special conditions are encountered in the field, the arrangement and alignment of  piping shall  be as   directed by the Engineer-In-Charge.

17.2
The piping shall be installed in a uniform manner, parallel or   perpendicular  to walls or ceilings, and  all changes in directions shall be made with fittings.  The horizontal piping shall be run at right angles  and shall not run diagonally across rooms or other piping. wherever possible all piping shall be arranged to  provide maximum head room.

17.3
All piping shall be installed as directly as possible between connecting  points in so far as the work of other trades permits. Where interference occurs with  another  trade whose work  is more difficult to route, this contractor  shall reroute his pipes as required to  avoid interference,  at  the discretion  of  the  Engineer-In-Charge.

17.4
All piping shall be carefully installed to  provide for  proper alignment, slope and expansion.

17.5
The stresses in  pipe  lines  shall be guided and pipes shall  be  supported  in  such a manner that pipe lines  shall not creep, sag or buckle.

17.6
Anchors and supports shall be provided wherever necessary to prevent any misalignment of piping.

17.7
Small tubing gauges, controls or other equipment installed on any apparatus, shall not be coiled nor excessive in length, but shall be installed neatly,  carefully bent at all changes in direction, secured in place and properly fastened  to  equipment at intervals   to prevent sagging.

17.8
The piping shall  be grouped  wherever practical and  shall be installed uniformly in straight parallel lines   in either vertical or horizontal positions.

18. 
Testing
18.1
In general, tests shall be applied to piping before connection of equipment and appliances. In no case shall the piping, equipment or appliances be subjected to pressures exceeding their test ratings.

18.2
The tests shall be completed and approved before any insulation is applied. Testing of segments of pipe work will be permitted, provided all open ends are first closed, by blankoffs or flanges.

18.3
After tests have been completed the system shall be drained and flushed 3 to 4 times and cleaned of all dust and foreign matter. All strainers, valves and fittings shall  be cleaned  of all dirt, fillings and  debris.

18.4
All  piping shall be tested to hydraulic test pressure of at least one and half  times the maximum operating pressure but not less than 10 kg/cm2 for a period of not less  than 24 hours prior to commencement of application of insulation. All leaks and defects in the joints revealed during the testing shall be rectified  to  the satisfaction of the Engineer-In-Charge, without  any extra cost.

18.5
All the piping systems shall be tested in the presence of the Engineer-In-Charge   or   their authorized representative. Advance notice of test dates shall be given and all  equipments,  labour, materials required for inspection, and repairs during the test shall be provided by the  contractor. 

A  test shall be repeated  till  the  entire systems are found  to  be satisfactory to the above authority. The tests shall be  carried out for a part of work if required by Engineer-In-Charge in order to avoid hinderance in the work of  the insulation contractor.

18.6
Miscellaneous piping, tests with air at 10.5 kg/cm2 for a minimum of 24 hours without drop in pressure.

18.7
The  contractor shall make sure that proper noiseless circulation is achieved through all piping systems. If due to poor bond, proper circulation  is not achieved, the contractor shall bear all expenses for carrying out the rectification work including finishing of floors, walls and ceiling damaged  in the process of  rectifications.

18.8
The contractor shall provide all  materials,  tools, equipment, instruments,  services  and  labour  required  to  perform the  test,  and  shall  ensure  that the plant room and other areas are cleaned up and spilled over water is removed, throwing it at the proper place, during the testing or/and after the  testing to avoid damages to employer or other contractors' properties. Any damages  caused  by  the contractor to  the employer or other contractors’ properties, shall be borne by the contractor.

18.9
After completion of the installation and testing  entire chilled  water system shall be adjusted and balanced  to allow flow of water as required to meet essential  design parameters. Complete certified balancing report shall be submitted by the contractor for evaluation and approval.

18.10
The direction of flow of fluid in the pipes shall be visibly marked in white arrows or as directed by the Consultants

19.
Drain Piping
19.1
All pipes to be used for drain, condensate drain and fittings shall be galvanized steel class ‘B’ (medium class) confirming to relevant IS & BIS Codes.

19.2
All jointing in the pipe system shall be by screwed and / or by screwed flanges using 3mm 3 ply rubber insertion gaskets. Pipe threads and flanges shall be as per relevant  BIS Codes.

19.3
The gate valves shall be of gun metal duly ISI marked on each valve.

19.4 All pipes supports shall be mild steel , thoroughly cleaned and given one primary coat of red oxide paint before being installed Pipe crosses shall be provided at bends, to permit easy cleaning of drain line.

19.5 The drain line shall be provided upto the nearest drain trap and pitched towards the trap.

19.6 Drain lines shall be provided at all the lowest points in the system, as well as at equipments, where leakage of water is likely to occur, or to remove condensate and water from pump glands.

19.7 Fittings shall be galvanized steel “medium class” malleable casting of pressure rating suitable for the piping system. Flanges shall be of approved make. Supply of flanges shall include bolts, nuts, and gaskets as required. Sufficient number of flanges and unions shall be provided for future cleaning and servicing of piping. Tee-off connection shall be through equal or reducing Tees. All equipment and valve connections or connections to any other mating pipes shall be through flanges required for the mating connections

19.8 All condensate drain piping shall be insulated and painted as per the section “Insulation”  indicated in schedule of Quantities

20.
Painting
20.1
All pipes supports, hangers, etc., shall  be  given two coats of red oxide primer.

20.2
All pipes, which are not to be insulated, shall then be given two coat of finish paint, of a type and colour,  as approved by the Engineer-In-Charge. 

20.3
The direction of flow of fluid in the pipes shall be visibly marked with 
identifying arrows.

Section  12
Insulation
1.
General 

The Insulation of  water  piping, air handling units,  ducting, chillers  etc., shall  be  carried  out as per  specifications given below :

2.  
Materials 

The materials to be used for insulation shall be as follows, unless some other material is specifically mentioned elsewhere. The detailed specifications of the materials are listed under respective sub heads.

2.1
Pipe Insulation Option 1
:
Closed cell elastomeric material (Nitrile Rubber)

2.2
Pipe Insulation Option 2
:
Expanded Polystyrene (EP)

2.3
Drain Pipe Insulation

:
Closed cell elastomeric material (Nitrile Rubber)

2.4
Duct Insulation

:
Closed cell elastomeric material (Nitrile Rubber)

2.5
Acoustic Treatment

:
Fibre Glass Insulation(Glass wool)

2.6
Equipment Insulation

:
Closed cell elastomeric material (Nitrile Rubber)

3.
Pipe Insulation

3.1    
(Option-I)

3.1.1
Insulation material shall be closed cell elastomeric material (nitrile rubber) having fire retardant Class “1” properties followed by Class “O”. Density of insulation material shall range between 0.04-0.07 gm/Cucm. Thermal conductivity (K value) at 40 C mean temperature and Service temperature limit shall be 0.039 W/M.K and –40C to 105C respectively. Water vapour permeability shall not be less than 7000 Kg/Pa/s.m.Water absorption shall not be more than 1.5% by weight. Insulation material shall have excellent ozone resistance properties. Excellent Thermal Stability. Insulation material shall be tested for the said properties in accordance with the relevant international codes including  BS 874 Part 2 1986 ,DIN 52612(K Value),DIN 52615 (Water vapour permeability), BS 476 Part6 & Part7 (Flammability).

3.1.2    The thickness of the insulation shall be as mentioned in Schedule of Quantities.

3.1.3   
No insulation shall be applied on pipes until the pipes are satisfactorily tested, as specified in section “PIPING”.

3.2
(Option-II)

3.2.1
Chilled water pipes shall be insulated with rigid preformed sections of TF quality expanded polystyrene of density not less than 24Kg/CuM  and  thickness   as indicated in the Schedule of Quantities. 

3.2.2
For a temperature range of 1.1-3.9C and pipe size ranging 12-80mm & 100-300mm,75mm & 100mm thick expanded polystyrene material respectively shall be used. For a temperature range of 4.4-12.2C and pipe size ranging 12-100mm & above 100mm,50mm & 75mm thick expanded polystyrene material respectively shall be used. For a temperature range of 12.8-15.6C and all pipe sizes 40mm thick expanded polystyrene material shall be used.

3.2.3
No insulation shall be applied on pipes until the pipes are satisfactorily tested, as specified in section “PIPING”.

 3.3
Drain Pipe Insulation
3.3.1
Condensate drain piping and refrigerant piping shall be insulated in the manner specified above.

3.3.2
The thickness of the insulation shall be as mentioned in Schedule of Quantities.

3.4
Duct Insulation
3.4.1
Insulation material shall be closed cell elastomeric material (nitrile rubber) having fire retardant Class “1” properties followed by Class “O”. Density of insulation material shall range between 0.04-0.07 gm/Cucm. Thermal conductivity (K value) at 40 C mean temperature and Service temperature limit shall be 0.039 W/M.K and –40C to 105C respectively. Water vapour permeability shall not be less than 7000 Kg/Pa/s.m.Water absorption shall not be more than 1.5% by weight. Insulation material shall have excellent ozone resistance properties. Excellent Thermal Stability. Insulation material shall be tested for the said properties in accordance with the relevant international codes including  BS 874 Part 2 1986 ,DIN 52612(K Value),DIN 52615 (Water vapour permeability), BS 476 Part6 & Part7 (Flammability).

3.4.2 The thickness of duct insulation shall be as follows:


Duct in conditioned space       
-    9 mm thick


Duct in unconditioned space     
-    13 mm thick

Duct with treated fresh air(Exposed) - 16 mm thick with glass cloth & UV protection paint

3.5   
Acoustic Treatment
3.5.1
Insulation material shall be resin bonded fibreglass. The Thermal conductivity of the insulation material shall not exceed 0.034 K cal./ hr-SqM C/M or 0.27 Btu/hr sft-  F/inch at 32 C (90 F) mean temperature, and density shall not be less than 32 Kg/ CuM (1.5 lb/c.ft). Thickness of the insulation shall be as specified for the individual application. Samples of insulation material shall be submitted for approval.

3.6
Equipment Insulation
3.6.1
The  complete  shell  of the chiller as well as its two heads, shall be factory insulated. 

3.6.2
All valves, fittings, strainers, etc in chilled water piping shall be insulated to the same thickness as specified for the main run of piping and applied generally in the manner specified above, valves bonnets, yokes and spindles shall be insulated in such a manner as not to cause damage to insulation when the valve is used or serviced.


Chilled water pump shall be insulated to the same thickness as the pipe to which they are connected and applied generally in the manner specified above.  Care shall be taken to apply the insulation in a manner as to allow the dismantling of pumps without damaging the insulation.


Tanks, wherever required in chilled water piping system i.e. expansion tanks shall be insulated to the same thickness as for the pipes to which they are connected. The mode of the insulation shall generally be as above.

4.
Installation
4.1
Chilled Water Piping (Nitrile Rubber)

4.1.1
Pipes to be thoroughly cleaned with brush & linen and rendered free from all foreign material and grease 

4.1.2
Apply low VOC adhesive on the bare surface of pipes.

4.1.3 
Closed cell Elastomeric Thermal insulation preferably in tubing form shall be fixed tightly to the surface.

4.1.4
All joints to be sealed properly using same adhesive forming proper bonding.

4.1.5
Finally insulation to be applied with necessary glass cloth and UV protection paint achieving smooth surface. 

4.2
Chilled Water Piping (EP)
4.2.1
Pipes to be thoroughly cleaned with wire brush and rendered free from all foreign material  and grease.

4.2.2
One  coat of Zinc chromate primer and two coats of CPRX compound shall be applied on the cleaned pipe surface

4.2.3 
TF quality expanded polystyrene rigid sections  as mentioned in “Bill of Quantities” shall be fixed tightly to the surface. All joints to be sealed properly with CPRX compound.                                 

4.2.4
Two layers of 500 G polythene sheet to be wrapped over the insulation to work as vapour barrier.

4.2.5
Insulated surface shall be cladded with 24 G aluminium sheets in a neat & clean manner with joints wall butted to give true surface.

4.2.6
For chilled water pipes buried in trench, 24 gauge x19mm square mesh GI wire    netting shall be applied over polythene sheet butting all joints and shall be faced down with 20 gauge GI wire. Finally insulated surface shall be finished with two layers of sand cement plaster and there after painted with synthetic enamel paint after necessary curing.

4.3
Duct Insulation
4.3.1
External surface of the ducts to be cleaned vigorously to remove dirt and any other foreign material from the surface of the ducts.

4.3.2
Apply adhesive Low VOC on the surface of ducts.Apply two coats  of cold adhesive compound to the surface.

4.3.3
Wrap factory laminated closed cell insulation material having thickness as mentioned in BOQ butting all joints. All joints to be sealed with adhesive.

4.3.4   For Exposed ducting Wrap closed cell insulation material having thickness as mentioned in BOQ butting all joints. All joints to be  sealed with adhesive. Insulated surface shall be covered with glass cloth & UV protection paint in a neat & clean manner with joints well butted to give true surface.

4.4    
Duct Acoustic Lining
4.4.1
Internal surface of the ducts to be cleaned vigorously to remove dirt and any other foreign material from the surface of the ducts.

4.4.2
22 gauge G.S.  Sheet channel frames having size 25mm wide & depth equal to thickness    of    insulation to be fixed at maximum 600mm centre, screwed to the sheet metal using brass metal screws.

4.4.3
Fibre Glass blankets of   32 Kg/CuM density and thickness as mentioned in the BOQ to be fixed in the G.S.sheet channel frame work with joints well butted together. Thereafter, insulation shall be covered with R.P tissue.

4.4.4
Finally  cover  the  insulation  with  26  SWG  perforated aluminium sheet 
having  at least  20%  perforation with joints overlapped and screwed to the 
G.S.  Sheet channel frame using brass metal screws, to produce an even surface.

4.5   
Insulation of Equipment
4.5.1
The surface  shall  first be cleaned with brush & linen and rendered free from all foreign material and grease.

4.5.2
Apply low VOC adhesive on the bare surface of pipes.

4.5.3
Closed cell Elastomeric Thermal insulation shall be fixed tightly to the surface.

 4.5.4
All joints to be sealed properly using same adhesive forming proper bonding.

4.5.5
The  final  finish  shall  be 24G aluminium cladding.

4.6
Room Acoustic
4.6.1
Wall surface to be cleaned vigorously to remove dirt and any other foreign material.

4.6.2
24 gauge factory pressed G.S.  Sheet channel frames having size 25mm wide & depth equal to thickness of insulation to be fixed at maximum 600mm centre, screwed to the walls or ceiling. A grid work of 600mm x600mm shall be formed on the walls using frame work.

4.6.3
Fibre  Glass  blankets of   32 Kg/CuM density and thickness as mentioned in the BOQ to be fixed in the G.S.sheet channel frame work with joints well butted together. Thereafter, insulation shall be covered  with R.P tissue.

4.6.4
Finally  cover  the  insulation  with  24  SWG  perforated aluminium sheet having  atleast  20%  perforation with joints overlapped and screwed to the GI frame work using brass metal screws, to produce an  even surface.

4.6.5
All longitudinal joints to be covered with 20mm wide & 3mm thick aluminium strip secured with cup washers and brass metal screws.

   
Underdeck Thermal Insulation for Exposed Roof 

     
Material

Insulation material shall be closed cell elastomeric material (nitrile rubber) having fire retardant Class “O” properties. Density of insulation material shall range between 0.04-0.07 gm/Cucm. Thermal conductivity (K value) at 40 C mean temperature and Service temperature limit shall be 0.039 W/M.K and –40C to 105C respectively. Water vapour permeability shall not be less than 7000 Kg/Pa/s.m.Water absorption shall not be more than 1.5% by weight. Insulation material shall have excellent ozone resistance properties. Excellent Thermal Stability. Insulation material shall be tested for the said properties in accordance with the relevant international codes including BS 874 Part 2 1986, DIN 52612(K Value), DIN 52615 (Water vapour permeability), BS 476 Part6 & Part7 (Flammability).


Application

Following procedure towards application of closed cell elastomeric insulation material having properties as mentioned above for roof exposed to sun   shall be adopted  :

a.

The underside of the roof slab surface to be thoroughly cleaned with wire brush and rendered free   from bitumen or any other coating that exists.

b.     Basic surface preparation using sand paper.

c.  
Adhesive Pidilite, SR 998/505 to be applied thereafter, preferably in the   evening and   be left for    overnight.

 d.
Finally next morning 16mm thick CSE insulation to be applied using adhesive with longitudinal  and cross sectional joints glued properly and left open to facilitate inspection.  Thereafter, CSE adhesive based tapes shall be applied on such longitudinal and transverse joints.

    e.
Metal screws shall be fixed with dash fasteners at centre of each piece and 
longitudinal as well as transverse joints of CSE insulation with a 4”x4” GI 
cleat at bottom to give extra precaution in fixing of insulation.

Section 13
Electric Cabling
GENERAL SPCIFICATION FOR: MEDIUM VOLTAGE CABLES

1.1
TYPE :



Medium voltage cables shall be aluminium conductor, PVC insulated, PVC sheathed and steel wire armoured or steel tape armoured construction. Aluminium conductors up to 10sq.mm. may be solid, circular in cross section, and sizes above 10sq.mm. shall be stranded. Sector shaped stranded conductors shall be used for sizes above 25sq.mm. The cable shall conform to IS 1554 (Part I).

1.2
RATING



The cable shall be rated for a voltage of 650/1100 Volts.

1.3
CONSTRUCTION



The conductors for power cables shall be made of electrical purity aluminium & that for control cable from annealed high conductivity copper. The conductors shall be insulated with high quality PVC base compound. A command covering (bedding) shall be applied over the laid up cores by extrusion or wrapping of a filling material containing unvulcanized rubber or thermoplastic material, armouring shall be applied over the inner shath of bedding, over the armouring a tough outer sheath of PVC sheathing shall be extruded. The outer sheath shall bear the manufacturers name and trade mark at every 30 meter interval.

1.4

CORE IDENTIFICATION:



Core shall be provided with the following colour scheme of PVC insulation.


i.
Core
:
Red/Black/Yellow/Blue


ii.
Core
:
Red and Black


iii.
Core
:
Red, Yellow, and Blue


iv.
3.5/4 core
:
Red, Yellow, Blue and black.

1.5
CURRENT RATINGS:



The current rating shall be based on the following conditions.


i.
Maximum conductor temperature

:
70OC


ii.
Ambient air temperature

:
40OC/50OC


iii.
Ground temperature

:
70OC


iv.
Depth of laying

:
75cm

1.6
SHORT CIRCUIT RATING:


Short circuit ratings for the cables shall be as specified in IS : 1554 Part -I.

1.7
SELECTION OF CABLES :



Cables have been selected considering the conditions of the maximum connected load, ambient temperature, grouping of cables & the allowable voltage drop. However, the contractor shall recheck the sizes before the cables are fixed and connected to the service.


a.
Storing



All the cables shall be supplied in drums. On receipt of cables at site, the cables shall be inspected and stored in drums with flanges of the cable drums in vertical position.


b.
Laying



Cables shall be laid as per the specifications given below. The system adopted for this job shall be as per BOQ :


i.
Cable on Tray/ Racks:



Cables shall be laid on cable trays/ racks wherever specified. Cable racks/trays shall be of ladder, trough or channel design suitable for the purposes. The nominal depth of the trays/ racks shall be 150mm. The width of the trays shall be as per the design shown on drawing. The cable trays shall be made of steel or aluminium. The trays/ racks shall be completed with end plates, tees, elbows, risers, and all necessary hardware. Steel trays/ Rack shall be painted with two coats of enamel paint of approved shade over a coat of red oxide primer. Cable trays shall be erected properly to present a neat and clean appearance. Suitable cleats or saddles made of aluminium strips with PVC covering shall be used for securing the cables to the cable trays. The cable trays shall comply with following requirements :


1.
The trays shall have suitable strength and rigidity to provide adequate supports for all contained cables.


2.
It shall not present sharp edged, burrs or projections injurious to the insulation of the wiring/ cables.


3.
If made of metal, it shall be adequately protected against corrosion or shall be made of corrosion resistant material.


4.
It shall have side rails or equivalent structural members.


5.
It shall include fittings or other suitable means for changes in direction and elevation of runs.

1.8
INSTALLATION


1.
Cable trays shall be installed as a complete system. Trays shall be supported properly from the building structure. The entire cable tray system shall be rigid.


2.
Each run of the cable tray shall be completed before the installation of cables.


3.
In portion where additional protection is required, non combustible covers/ enclosures shall be used.


4.
Cable tray shall be exposed and accessible.

 GENERAL SPECIFICAITON FOR: EARTHING FOR ELECTRICAL WORK

1.1
General



All non-current carrying metal parts of the electrical installation shall be earthed as per IS: 3043. All metal conduits, trunkings, cable armour, switchgear, distribution boards, meter, light fixtures, fans and all other metal parts forming part of the work shall be bonded together and connected by two separate and distinct conductors to earth electrodes. Earthing shall also be in conformity with the provisions of Rules 32, 61, 62, 67 & 68 of IER 1956. These specifications apply to both copper and GI earthing system. The material to be used shall be as per that give in BOQ.

1.2
Earthing Conductors

1.2.1
All earthing conductors shall be of high conductivity copper or GI and shall be protected against mechanical damage and corrosion. The size of earth conductors shall not be less than half that of the largest current carrying conductor. The connection of earth continuity conductors to earth bus and earth electrodes shall be strong and sound and shall be easily accessible. The earth tapes shall be joined together using double rivets. The earthing conductor shall be laid in cable trenches, cable trays or conduits or on cable by using suitable clamps made of non-ferrous metals compatible with the earthing conductor. The following earthing conductors and required to be used for various sections of the installations.

a. 10SWG bare copper wire or GI wire.

b. All single phase switches and DBs above 30A and upto 63A rating shall be earthed with one run of 8SWG bare copper wire or GI wire.

c. All three phase switches/ DBs upto 30A rating shall be earthed with 2 runs of 10SWG copper wire/ GI wire.

d. All three phase switches/ DBs above 30A and upto 63A shall be earthed with 2 runs of 8 SWG copper wires/ GI wires.

e. All three phase switches/DBs above 63A and upto 100A shall be earthed with 2 runs of 25x3mm Copper Strip/GI Strip.

f. All three phase switches/DBs of 200A rating and above shall be earthed with 2 runs of 25x6mm copper Strip / GI Strip.

g. All motor frames shall be earthed by two earthing conductors of specified cross section.



Earth conductors shall be properly terminated with bolts to the frames of panels/eqpts. And provided with crimped sockets in case of wires.

1.2.2 Main earth bus shall be taken from the main medium voltage panel to the earth electrodes. The number of electrodes required shall be arrived at taking into consideration the anticipated fault on the medium voltage net-work and soil resistivity.

1.2.3 All the sub mains and sub circuits shall be provided with earth continuity conductors as specified and connected to the main earth bus. Earthing conductors for equipment shall be run from the exposed metal surface of the equipment and connected to a suitable point on the sub main or main earthing bus. All switches shall be connected through double earthing conductor to the earth bus. Earthing conductors shall be terminated at the equipment using suitable lugs, bolts, washers and nuts.

1.2.4 All conduits, cable armouring, raceway, rising mains, etc. shall be connected to the earth all along their run by earthing conductors of suitable cross sectional area, sprinkler, pipes, LPG pipes, water pipes, steel structural elements, cable trays/ racks lighting conductors shall not used as a means of earthing an installation. The electrical resistance of earthing conductors shall be low enough to permit the passage of fault current necessary to operate a fuse/ protective device a circuit breaker and shall not exceed 2 ohms. As rough guide the following sizes of earth continuity conductors shall be used for circuit wiring.



Size of circuit wires/ cables

Size of copper or GI earth wires


a.
2.5 sq.mm.

16 SWG or 1.5sq.mm. Cu. PVC insulated


b.
4 sq.mm.

14 SWG or 2.5sq.mm. Cu. PVC insulated


c.
6 sq.mm.

12 SWG or 2.5sq.mm. Cu. PVC insulated


d.
10 sq.mm./ 16 sq.mm.

8 SWG or 4.0sq.mm. Cu. PVC insulated


e.
25 sq.mm. / 35 sq.mm.

6 SWG or 6.0sq.mm. Cu. PVC insulated



All Single phase wiring have one run of earth wire and three phase wiring shall be provided with two runs of earth wires.

1.3
PRECAUTIONS :

1.3.1
Earthing system shall be mechanically robust and the joints shall be capable of retaining low resistance even after passages of fault currents.

1.3.2
Joints shall be soldered, tinned and double rivertted in case of copper and joints shall be filed and doubled reverted in case of GI. All the joints shall be mechanically, electrically, continuous and effective.

1.4
TESTING :

1.4.1
On the completion of the entire installation, the following tests shall be conducted.


a.
Earth resistance of electrodes.


b.
Earth loop impedance as per IS L 3043/NEC.

1.4.2
All meters, instruments and labour required for the tests shall be provided by the contractor. The results shall be submitted in triplicate to the engineer-in-charge for approval.

Section  14

                        Testing and Commissioning
1.       General

1. 1 
The contractor must perform all inspection and tests of  the system as a whole and of components individually as  required,  under  the  supervision of the architect, in  accordance with the provisions of the applicable ASHRAE standards or approved   equal in addition to furnish necessary test certificates from manufacturers.

1.2

The system shall then be commissioned, tested and balanced to fulfill the intent and purpose for which it is designed.   

1.3

In addition continuous Run Tests shall be carried out during peak weather condition.

2.       
Compressors Condensers/Chillers/Evaporators/Pumps etc.
2.1   

Hydraulic test for various components and  assembled equipments at 1.5 times  design  pressure or double the operating pressure, whichever is higher.

2.2    
Pneumatic leak test after assemblies at design pressure

2.3     
Static  and  dynamic  balancing on electronic precision machine for rotating parts, links, impellor/ crank shaft  assemblies etc.

2.4     
Testing of oil passages in compressor at 1.5 times pump discharge pressure.

2.5       Pressure droptest for  condenser,   chiller  and  evaporator.

2.6     
For  compressor  assembly, electronic leak, air running test, pneumatic test with dry nitrogen and leak test in   water.

3.      
Air Handling Units

3.1         Blowers 
3.1.1  
Dynamic/static balancing of impellers.

3.1.2 
Performance test as per applicable codes.

3.2    
Coils

3.2.1 
Pneumatic test.

3.3      Filters 
3.3.1
Test of filter elements as per B.S. 2831 B.S. 1701 as  applicable. This is to ascertain filtration efficiency  by  weight  at   inlet   and   outlet.

3.3.2  
Manufacturer’s  test certificates also to be produced for the assembled A.H.U. Final dimensional check will be done. Inspection may be done during assembly of   components  for  quality of workmanship, painting etc.

3.3
Piping 

 Materials check for specifications and size.

3.4     Valves 

Hydraulic./pneumatic test certificates.

3.5     Motors 

Manufacturer’s  test certificate as per motor data sheet.

3.6     Instruments and Controls

Visual examination.

3.7
Special Note 

Vendor  to note  that above  procedure is to be followed in addition to the specifications attached with the  tender.

4. 
Associated Works at Site.
4.1 
All electrical items will be subjected to inspection at any stage during  manufacturing activity. Routine electrical test as per relevant codes. Inspection of  manufacturer’s test certificates.

4.2    
Inspection of raw materials to be used for fabrication and assembly  and  inspection   of  manufacturer’s  certificates.

4.3   
Inspection of welding including welders qualification as desired by inspection  engineers.  Inspection  of fabricated items.

4.4     
Pressure testing of pipe fittings used for the refrigerant and water and other services.

4.5    
Pressure testing, leak testing of complete piping network for chilled water.  (Condenser water and refrigerant/services).

4.6     
Checking of  electrical  circuits  (power & controls) and checking functioning of controls of refrigerant systems and other circuits of air conditioning plant.

4.7     
Checking of calibration of controls and instrumentation

4.8.    
Checking of assemblies or electrical control panel, instruments panels, local  panels  (dimensional  and  functional) annunciator panels etc.

4.9
Inspection of complete electrical installation at site.

4.10
Performance  testing  of  complete  A.C.  Plant  as per  specifications.

5.
Vendor Responsibility 
5.1  
The above inspection procedure is given for general guidance and  information of vendors.The inspection of  purchaser/consultant is  strictly  not limited to these. 

5.2
The  inspection  engineer  of purchaser/consultant will  have  full  right,  to  have  detailed inspection at any  stage right  from  placement  of   order to  completion   of   project, as  and when desired  by  inspection engineer.

5.3
Co-ordination of inspection agency of purchaser/consultant with his  factory/subvendor’s  factory/erection  site  will  be  the  sole responsibility of successful vendor, subsequent to placement of order for complete air conditioning  plant, covered under these technical specifications.

6.       
Piping System 
6.1    
In  general  pressure  tests shall be applied to piping  only before connection of equipment and appliances. In no case shall piping, equipment or  appliances be  subjected to pressure exceeding their test ratings.

6.2    
Tests  shall  be completed  and  approved  before  any  insulation is applied.

6.3  
After  tests  have  been completed, the system shall be  drained and cleaned  of  all dust and foreign  matter.  All  strainers,  valves  and fittings shall be cleaned of  all dirt, fittings, and debris.

6.4     
Water Piping

All water piping shall be tested and proven tight under  Hydrostatic pressure of 11 Kg/Cm((150 PSI) or 1.5 times the design pressure which ever is more unless   stated   otherwise   in   the  specifications. The prescribed pressure shall be maintained for eight hours. In case leaks are detected, the pressure test will be repeated, after the repair of the leaks.

7.      
Duct Work 
7.1     
All  branches  and  outlets  shall  be tested  for  air  quantity,  and the total of the air quantities shall be  within plus five percent (5%) of fan capacity.

7.2
Fire dampers, volume dampers and splitter dampers shall be tested for proper operation.

8.       
Electrical Equipment 
8.1    
All electrical equipment shall be cleaned and adjusted on site before application of power.

8.2    
The following tests shall be carried out :

8.2.1  
Cables and Wires continuity tests.

8.2.2
Insulation  resistance  tests, phase to phase and phase  to  earth, on  all  circuits and equipment, using a 500  Volts meggar. The meggar reading shall be not less than one megaohm.

8.2.3 
Earth  resistance between conduit system and earth must  not exceed half (1/2) OHM.

8.2.4 
Phasing out and phase rotation tests.

8.2.5 
Operating tests on all protective relays to prove their correct operation before energising the main equipment.

8.2.6   
Operating tests on all starters, circuit breakers etc.

9.
Plant Audit & Certification work 

9.1
The work of plant audit & certification shall be done by an approved outside  agency.

9.2
The whole system balancing shall be tested with microprocessor based Hi-tech instruments with an accuracy of ± 0.5%.

9.3
The instrument shall be capable of storing data and then down loading into a PC. The agency shall provide a minimum but not limited to the following instruments.

9.3.1
Microprocessor based velocity calculation meter to measure DB and WB temperature, RH and dew point.

9.3.2
Velocicalc meter to measure air volume and air velocity.

9.3.3
Pitot tube.

9.3.4
Electronic Rotary Vane Anemometer.

9.3.5
Accubalance Flow Measuring Hood.

9.4
The outside agency shall analyse all the data and shall be responsible for the capacity and performance audit and certification of the plant.

9.5
The successful Bidder shall be responsible to provide necessary sockets and connections for fixing of the Testing Instruments, probes etc.

10.     Commissioning of the System

The system shall be commissioned by adopting the following procedure.

10.1     The installation  as  a  whole  shall  be  balanced and  tested  upon  completion, and all  relevant information,   including  the  following  shall  be  submitted  to the   architects.

10.1.1   Air volume passing  through  each unit,  duct, grilles,  apertures.

10.1.2   Static pressure in each air duct.

10.1.3
Water flow passing through each condenser, chiller, AHU etc.

10.1.4
Differential pressure readings across  each filter, fan and coil, and through each pump.

10.1.5
Electrical  current  readings,  in amperes  of full and  average  load running and starting, together with name   plate current of each electrical motor.

10.1.6
Continuous  recording over a specified  period,  of  ambient  wet  and  dry  bulb temperatures under varying  degrees  of internal heat loads and use and occupation, in each zone of each part of the building.

10.2    
Daily  records  should   be  maintained  of  hourly readings, taken  under  varying degrees of internal heat load and use  and  occupation, of wet and dry bulb temperatures, upstream “On-Coil” of each cooling coil. Also suction temperatures and pressures for each refrigerating unit. The current and voltage drawn by each machine.

10.3
Any  other  readings  shall  be  taken  which may subsequently be specified by the architect.

11.
Air Balancing 
11.1
All air handling/ ventilation equipments, duct work and outlets shall be adjusted and balanced to deliver the specified air quantities, at each inlet and  outlet as indicated on the drawings. 

11.2
If  these air quantities cannot be delivered without exceeding the speed range of the pulley or the available horse power, the architect shall be notified, before proceeding with the balancing of air distribution system.

11.3     A proper record shall be maintained as per Test Proforma given else where.

12.
Water Balancing

12.1
The output of water pumps shall be checked using the balancing valves, provided on the pumps, for this purpose, to ensure the output and pressures match the specified requirement.

12.2
Then flow to Condensers/Chillers, Air handling units etc. shall be individually adjusted and balanced to match the flow rate as given in specifications/drawings to meet the requirement.

12.3
The balancing valves, provided on the equipments, shall be used for adjustment.

13.       Miscellaneous
13.1
The above  tests and procedures are  mentioned  herein,  for  general guidance  and  information  only, but  not by  way of  limitation  to the provisions of conditions of contract and specification.

13.2
The date  of  commencement  of  all  tests listed above, shall  be subject to the approval of the architect and In   accordance with  the   requirements  of    this  specification.

13.3
The contractor shall supply  the  skilled staff and all  necessary  instruments  and  carry  out any test of any  kind  on a piece of equipment, apparatus, part of system  or on a  complete system, if the architect requests such a  test  for determining specified or guaranteed data, as  given in the specification or on the drawings.

13.4
Any damage resulting from the  tests shall be repaired and/or damaged  material  replaced, to the satisfaction of the architect.

13.5
In the event  of any repair or any adjustment having to  be  made,  other  than  normal  running adjustment, the  tests  shall be void and shall be recommenced  after the  adjustment or repairs have been completed.

13.6
The contractor must inform the architect  when such tests are  to  be made,  giving sufficient notice, in  order that the architect or his nominated representative may be present.

13.7
Complete records of all tests must be kept and 3 copies of  these  and  location drawings must be furnished  to  the architect.

13.8 
The  contractor  may  be required to repeat the test as required, should the Ambient conditions at the time, do not give, in  the opinion of the architect, sufficient and suitable indication of the effect and performance of the   installation  as  a  whole  or  of  any  part, as  required.
Section  15
Mode of Measurements/Preamble to Bill of Quantity
1.
All equipment described hereafter shall be in accordance with the specifications.

2.
All equipment shall be selected and installed for the lowest operating noise level.

3.
Supply of various equipment shall include all expenses for correspondence with manufacturers, submission of shop drawings, documents and their approval by the Architects , procurement of equipment, transportation, shipping, payment of all taxes and levies, storage, supply of equipment at the point of installation, furnishing all technical literature required, replacement of defective components and warranty obligations for the individual equipment.

4.
Installation of various equipment shall include all material and labour associated with hoisting and lowering of equipment in position, insulation of the components and vibration isolation as required, grouting & anchoring or suspension arrangements and all incidentals associated with the installation as per the specifications and manufacturer’s recommendation.

5.
Vibration isolators as specified or as recommended by the manufacturer shall be installed with each component. Performance ratings, power consumption and sound power data for each component shall be verified at the time of testing and commissioning of the installation, against the data submitted with the tenders.

6.
Shop coats of paint that have become marred during shipment or erection shall be cleaned off with mineral spirit, wire brushed and spot primed over the affected areas, then coated with enamel paint to match the finish over the adjoining shop painted surfaces.

7.
Testing and commissioning shall include furnishing all labour, materials, equipment, instruments and incidentals necessary for complete testing of each component as per the specifications & manufacturer’s recommendations, submission of test results to the Owners/Architects,  obtaining their approval and submission of necessary completion documents & drawings. providing minor dressing of walls and floor, providing and installing pipe sleeves as required and treatment to pipes as per the specifications.

8.
All piping should be installed conforming to the relevant Indian Standards, approved shop drawings and the specifications. All water re- circulation piping should be tested as per the specifications.

9.      Piping installation should include all costs towards supplying and fixing of pipes and fittings (elbows, tees, reducers) cutting, threading, joining, welding, soldering and affecting connections are required, providing non- hardening sealing material as well as rubber gaskets for screwed flanges, providing and installing adequate number of clamps, hangers, saddles, brackets,  rawl plugs and other accessories for pipe supports, providing minor dressing of walls and floor, providing and installing pipe sleeves as required and treatment to pipes as per the specifications.

10.
Exposed steel pipes shall be given two coats of approved paint as per the relevant Indian Standards for color  coding of pipes and direction of flow of fluid in the pipes shall be visibly marked with identifying arrows.

11.     Valves, union, strainers, drain, air- valves, expansion joints, pressure gauges and thermometers shall be provided in the various pipe lines as per  the approved shop drawings and specifications.

12.      After completion of the installation, the entire piping system shall be tested for leak in accordance with the specifications.  

13.
All ducts shall be fabricated and installed conforming to the relevant Indian Standards, approved shop drawings and the specifications.

14.
Duct installation shall include fabricating and installing the ducts, splitter dampers, turning vanes, distribution grids within the ducts in position extruded aluminium hardware fittings such as handles thunder bolts hinges, factory fabricated access door and providing , installing , MS hangers with dash fasteners,  foam rubber insertions, nuts, bolts and screws as required. Making all joints air tight using rubber insertions in addition multi-louvered manually adjustable dampers shall be provided in various branch ducts as required or shown on drawings for proper balancing of air flow. All primer coated MS hangers, dampers, base frames etc. shall be painted with black enamel paint.

15.
All registers and diffusers shall be provided with a soft continuous rubber gaskets between their periphery and the surface on which these have to be mounted.

16.
MS registres and diffusers shall be given, at the factory, a rust resistant primer coat and enamel paint finish of approved color. Aluminium grilles and diffusers shall be fabricated out of extruded aluminium sections.

17.
After completion of the installation, the entire air distribution system shall be tested for leaks and balanced in accordance with the specifications. 

18.
All equipment and material to be supplied under this contract shall  be conforming to the relevant latest Indian Standards and international standards as applicable.

19.
Appropriate troughs in the suspended ceiling be provided for terminating duct collars for diffusers and grilles by other agencies to achieve desired interior finishes.

20.
Contractor to verify the static pressure of various air handling units and Head of pumps in accordance with the approved for construction shop drawings before selection of motor. 

21.
Mode of Measurement

The mode of measurement for the various items, unless otherwise specified, shall be as follows :

21.1
Ducting

Payment for ducting shall be made on the basis of the external surface area of the ducting including all material and labour for installed duct.


The rates per Sft of the external surface shall include MS angle iron /GSS flanges,  gaskets  for    joints,   nuts & bolts ,  duct  supports &  hangers, vibration isolation pads or suspenders, dash fasteners,  inspection doors, dampers, turning vanes,    major   hardwares   such  as   thunder   bolts, hinges,  handles in extruded aluminium construction and any other item which will be required to complete the duct installation except external insulation and acoustic lining.


The external area shall be calculated by measuring the overall width and depth (including the corner joints) in the centre of the duct sections and overall length of each duct section from flange face incase of  duct lengths with uniform cross section. Total area will be arrived at by adding up the areas of all duct sections. 


In case of taper pieces average width and depth will be worked out as follows :


W1
=      width of small cross section


W2
=      width of large cross section


D1
=      depth of small cross section


D2
=      depth of large cross section


Average width
=      W1    +    W2



                  2


Average depth
=      D1      +    D2


                   2


Width and depth in the case of taper pieces shall be measured at the edge of the collar of the flange for duct sections fitted with angle iron flanges, otherwise at the bottom of the flange where flanges are of duct sheet. 


For the circular pieces the diameter of the section mid-way between large and small diameters shall be measured and adopted as the mean diameter for calculating the surface at the taper piece. 

      
For the face length of taper piece shall be the mean of the lengths measured face to face from the centre of the width and depth of flanges.


For the special pieces like bends, branches, and tees etc. same principle of area measurement as for linear lengths shall be adopted except for bends and elbows, the length of which shall be the average of the lengths of inner and outer periphery along with curvature or angle of the piece.

21.2
Duct Insulation

This item is provided separately for various thicknesses and shall be paid for on area basis of un-insulated duct. The area of the duct to be insulated shall be measured before application of insulation.

21.3
Grilles & Diffusers 


All extruded aluminium grilles and diffusers shall be paid on the basis of actual measurement at site on area basis using neck size as base for diffusers having outer size less than 600mm. For  600mm x600mm size diffusers being  installed in grid ceiling,  shall be counted at site and payment shall be made on unit basis.   

21.4
Refrigerant Piping 

Refrigerant piping shall be measured and paid on linear length basis including bends, fittings, and insulation and supporting arrangement.

21.5
Un-insulated Piping  

Payment for un-insulated piping shall be made on the basis of  linear measurement including all material and labor for installed pipes. The linear rate per meter/feet for each nominal diameter  shall include all pipe fittings, flanges, unions, gasket for joints, nuts & bolts, pipe supports & hangers, vibration isolation arrangement, flexible connections and any other item required to complete the pipe installation except valves of any kind and strainers. The length of the pipe section with flanges shall be from flange face to flange face.  

For fitting like bends, elbows, branches, reducers, tees etc. same principle of linear measurement as for pipe sections shall be adopted except for bends, the length of which shall be the average of the lengths of inner and outer periphery along the curvature.

21.6
Chilled Water  Piping Insulation  

Payment for CHW pipe insulation shall be made on the basis of linear measurement of un-insulated piping including all material and labor for installed pipes. The linear rate per meter/feet for each nominal diameter shall include insulation for all pipe fittings, flanges, unions etc. except valves of any kind and strainers for which payment shall be made based on the linear length of valve but size same as nominal diameter of pipe on which valve/strainer has been installed.. The length of the pipe section with flanges shall be from flange face to flange face.  

21.7
Valves & Strainers  

Payment shall be made on unit basis.

22.
All quantities reflected in the schedule are for contractor’s guidance only.
23.
Acoustic Duct Lining 

In case of  acoustic  lining of air ducts, measurements of the bare inside duct 
surface in square metres, shall be final for billing purposes. The  
insulation/acoustic panels shall  include  cost of  battens, supports, adhesives, 
vapour proofing, finished tiles/boards/sheets as well as additional labour and 
materials required for completing the work.
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Test  Performa
PROFORMA FOR TEST RESULTS and NOTES ON TEST INSTRUMENTS and CAPACITY COMPUTATIONS

S.No.
       Item




       Test Results


1.
     Ambient conditions
 ------        D.B.Temp.          - degree C
                                               




    






W.B.Temp.              -  degree C






     R.H                                 -    %


2.
    Compressors
           ------           R PM










        Refrigerant gas 

                                                                               suction pressure        -Kg/Sq.cm




        Refrigerant gas                                                                           




discharge pressure            -Kg/Sq.cm






    Oil pressure                      -Kg/Sq.cm


3.
 Compressor Motors
 -------
     RPM                              -







     Voltage                          -   Volts







     Current                           -

a. at 100% load               -             

                                            b. at partial load              -     












1
       -   Amps









2
       -   Amps








3
       -    Amps

S.No.
       Item




       Test Results

            4.
  Water Chillers
       ------      Water flow rate           -   LPM






         Water temperature






          entering            

       -  degree C






          leaving
           

       -   degree C






         Water pressure    






         entering        

        -  Kg/Sq.cm





         leaving               
        -  Kg/Sq.cm


5.
  condensers              ------      Water flow rate           -   LPM






         Water temperature






          entering            

       -  degree C






          leaving
           

       -   degree C






         Water pressure    






         entering        

        -  Kg/Sq.cm





         leaving               
                      -  Kg/Sq.cm


6.
Cooling Towers
     
Water Temperature       


-Entering (C

      
Water temperature.

            -Leaving (C

Wet Bulb approach


(C

Fan motor current


Amps.


Fan motor voltage


Volts


Fan motor speed


              RPM


7.
   Pumps
               ------        R.P.M







     Motor current            - Amps







     Discharge pressure    -Kg/Sq.cm






      Return pressure        - Kg/Sq.cm

8.
Air handling units &  
 ------         Total air quantity across coil



Fan coil units


      CMH







      Coil face area            - SqM




 

  





      Air temperatures







      entering (D.B)           - degree C







      entering (W.B)          - degree C







      leaving (D.B)            - degree C







      leaving (W.B)           - degree C







      Water flow rate         - LPM







      Water temperature

       





      entering                     -  degree C







      leaving
              - degree C







      Water pressure


                         


        entering
              - Kg/Sq.cm






       leaving
              - Kg/Sq.cm


9.

Fresh air intakes
------
  Face area
- SqM







  Air quantity
- CMH


S.No.
       Item




       Test Results


10.

Room conditions at the




working plant (No. of 




readings shall be taken




and averaged out)
-------
    Temperature








     D.B.            - degree C








     W.B.           - degree C

11.

Controls

-------
    Function of each control 






    

    shall be tested and report 






    
                furnished.

Notes :

A.
TEST INSTRUMENTS

1.
All instruments for testing shall be provided by the air conditioning contractor.

2.
Thermometers used for measurements of temperature of water/ refrigerant  shall  have    graduations   of  0.1  degree  C and  shall be got  calibrated from N.P.I., or any recognized test house before hand.

3.
Thermometers used in the psychrometers shall have graduations of 0.2 degree C and shall be calibrated as above.

4.
Pressure gauges shall also be got calibrated before hand from a recognized test house.

5.
Orifice type flow meters shall be used for measuring flow rate through chillers. 

6.
Where  flow rates vs. pressure drop curves for the heat exchangers of the same model as installed, certified by Consultants on the basis of tests conducted at manufacturer’s works are produced, flow meters for measuring  water  flow  rate  through  these  may  not  be  provided. Actual water flow shall in such a case, be computed with reference to these curves and the actual pressure drop measured at site.

7.
Integrating type flow meters may be used for measuring water flow through the individual air handling units.

8.
Air flow rate shall be measured in the supply duct using pitot tube as indicated in figures 3 and 4.

B.
CAPACITY COMPUTATIONS

1.
Chiller Package :

The capacity shall be computed from the water temperature and water flow rate measurements of the chiller. 

2.
Air handling unit  :

The capacity shall be computed from the water temperatures and water flow rate measurements. A tolerance of + 5% from the specified value shall be acceptable in the capacity so computed. Air quantity shall be measured in the supply duct and checked with the quantity specified in the schedule. A tolerance of + 10% in the air quantity shall be acceptable. The enthalpy difference of air entering and leaving the coil shall be computed from air temperatures as recorded.


3.
If due to any reason, internal load mentioned in the tender 
specification is not available psychometric computations for actual load 
conditions will be done and the plant, if found satisfactory will be accepted.
4.
Pumps

The capacity of pumps shall be computed from the flow rate taken by balancing valves and pump head from gauges.

5.
Condenser


The condenser capacity shall be computed using the condenser water temperatures and flow rate measurements. Reference may also be made the compressor motor current reading and performance characteristics for arriving at BHP consumption capacity and shall be within (  3% stated tonnage.

6
Cooling Tower


The cooling tower capacity shall be computed by measuring water quantity 
at condenser and temperatures of water at cooling towers. Wet bulb approach 
shall be compared to agreed design.
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SAFETY CODES

1.
IS 659
:
(Reaffirmed 1991)




Safety code for air-conditioning (revised) (Amendment 1).

2.
IS 660
:
(Reaffirmed 1991)




Safety code of mechanical refrigeration. (revised).

3.
IS 3233:
1965       (Reaffirmed 1992) 





Glossary of terms for safety and relief valves and their parts.

4.
IS 12992:
1993, Part I, 1990 Part II




Safety relief valves.

5.
IS 954:

1989

Functional requirements for carbon dioxide tender for fire brigade use. (2nd revision)

6.
IS 1641:
1988 (reaffirmed 1993)




Code of practice for fire safety of buildings (general) : General 





principles of fire grading and classification. (1st revision)

7.
IS 1642 :
1989

Code of practice for fire safety of buildings. (general) : Details of  construction (1st revision) (1645 supersedes 1642)

8.
IS 1643:
1988 (Reaffirmed 1993)

Code of practice for fire safety of buildings (general : Exposure hazard (1st revision)

9.
IS 1644:
1998 (Reaffirmed 1993)

Code of practice for fire safety of buildings (general) : Requirements and personal hazard.

10.
IS 1646:
1982 (Reaffirmed 1990)

Code of practice for fire safety of buildings (general) : Electrical installation (1st revision)

11.
IS 3786:
1983 (Reaffirmed 1991)

Methods for computation of frequency  and  severity  rates   for industrial injuries and classification of industrial accidents. (1st revision)

12.
IS 3808:
1979 (Reaffirmed 1990)




Method of test for non combustibility of building materials (1st revision)

13.
IS 5311:
1969 (Reaffirmed 1990)




Code of safety for carbon tetra chloride.

14.
IS 6382:
1984 (Reaffirmed 1990)

Code of practice for design and installation of fixed carbon dioxide for fire extinguishing system (1st revision)

15.
IS 7969:
1975 (Reaffirmed 1991)




Safety code for handling and storage of building materials (Amendment 1)
Section 18
Schedule of Equipment Proposed
1.
Water Chilling Unit (Screw Type)

Please refer details “Under Schedule of Quantities” – at the end of this table.

1.2
Motor (Per Unit)

Please refer details “Under Schedule of Quantities” – at the end of this table.

1.3
Starter (Per unit)

Please refer details “Under Schedule of Quantities” – at the end of this table.

1.4
Chiller (Per unit)

Please refer details “Under Schedule of Quantities” – at the end of this table.

1.5
Condenser (Per unit)

Please refer details “Under Schedule of Quantities” – at the end of this table.

2
Cooling Towers

Please refer details “Under Schedule of Quantities” – at the end of this table.

3
Pumps (Condenser Water)

Please refer details “Under Schedule of Quantities” – at the end of this table.

4.
Pumps (Chilled Water)

Please refer details “Under Schedule of Quantities” – at the end of this table.

5.
Air Handling Units (Ceiling suspended/ Floor Mounted type)

Please refer details “Under Schedule of Quantities” – at the end of this table.

6. Fan Coil Units

Please refer details “Under Schedule of Quantities” – at the end of this table.

7. Axial Flow Fans

Please refer details “Under Schedule of Quantities” – at the end of this table.

8. Propeller Fans

Please refer details “Under Schedule of Quantities” – at the end of this table.

      Section 19

Technical  Data
Contractor  should furnish technical data as mentioned below,  of the equipment and accessories offered by him along with offers.
WATER COOLED SCREW CHILLERS

	S.No.


	Item
	Particulars

	1.
	General


	

	1.1
	Manufacturer


	

	1.2
	Type of Unit


	

	1.3
	Model Number of unit


	

	1.4
	Country of Origin


	

	1.5
	Certification (ARI/Eurovent)


	

	1.6
	Nominal Capacity of Machine


	

	1.7
	Actual Capacity of Machine


	

	1.8
	Overall Dimensions (mm)


	

	1.9
	Noise Level (dB) at 1.5M distance


	

	1.10
	Operating Weight (Kg)


	

	1.11
	Whether compatible with BMS


	

	1.12
	Whether hardwired card/ Control unit provided
	

	1.13
	Type of control panel provided


	

	1.14
	Power consumption of overall unit (KW)
	

	a.
	At 100% Load


	

	b.
	At 75% Load


	

	c.
	At 50% Load


	

	d.
	At 25% Load


	

	1.15
	IKW/TR 


	

	a.
	At 100% Load


	

	b.
	At 75% Load


	

	c.
	At 50% Load


	

	d.
	At 25% Load


	

	S.No.


	Item
	Particulars

	1.16
	Running Current drawn (Amp)


	

	1.17
	Starting  Current drawn (Amp)


	

	1.18
	Recommended Incomer switch rating (Amp)
	

	1.19
	Recommended Aluminium cable size 


	

	1.20
	Vibration isolation arrangement


	

	1.21
	Time required to restart the machine.


	

	1.22
	Time required to arrive at full load.


	

	2.
	Compressor


	

	2.1
	Manufacturer


	

	2.2
	Country of origin


	

	2.3
	Type  and number of compressor/s


	

	2.4
	Compressor Model No.


	

	2.5
	Drive Arrangement


	

	2.6
	Nominal capacity


	

	2.7
	Suction Temperature


	

	2.8
	Discharge Temperature


	

	2.9
	Actual capacity at above parameters


	

	2.10
	Type of refrigerant


	

	2.11
	Number of refrigeration circuits


	

	2.12
	Quantity  of  Refrigerant (Kg)


	

	2.13
	Type of capacity control 


	

	2.14
	Number of steps of capacity control


	

	2.15
	Test pressure- max. (Kg /Sqcm)


	

	2.16
	Maximum revolutions per minute.


	

	2.17
	Compressor motor manufacturer


	

	2.18
	Type of motor


	

	2.19
	Electrical Characteristic


	

	S.No.


	Item
	Particulars

	3.
	Condenser 


	

	3.1
	Manufacturer


	

	3.2
	Type of condenser


	

	3.3
	Model number 


	

	3.4
	Entring CDW temperature (C)


	

	3.5
	Leaving  CDW  temperature (C)


	

	3.6
	Water flow rate (USGPM)


	

	3.7
	Pressure drop (M of water)


	

	3.8
	Water Velocity (MPS)


	

	3.9
	Fouling Factor (FPS)


	

	3.10
	Number of  Passes


	

	3.11
	Shell Dia (mm)


	

	3.12
	Number of Tubes


	

	3.13
	Tube Material


	

	3.14
	Tube thickness (mm)


	

	4.
	Chiller


	

	4.1
	Manufacturer


	

	4.2
	Type of chiller


	

	4.3
	Model number 


	

	4.4
	Entring CHW temperature (C)


	

	4.5
	Leaving  CHW  temperature (C)


	

	4.6
	Water flow rate (USGPM)


	

	4.7
	Pressure drop (M of water)


	

	4.8
	Water Velocity (MPS)


	

	4.9
	Fouling Factor (FPS)


	

	4.10
	Number of  Passes


	

	4.11
	Shell Dia (mm)


	

	4.12
	Number of Tubes


	

	S.No.


	Item
	Particulars

	4.13
	Tube Material


	

	4.14
	Tube thickness (mm)


	

	4.15
	Refrigerant Temp (degree C)


	

	4.16
	Heat rejection (BTUs/hr)


	

	5.
	Controls


	

	5.1
	Manufacturer


	

	5.2
	Type


	

	6.
	Refrigerant Piping


	

	6.1
	Material of piping


	

	6.2
	Material of Fittings


	


       COOLING TOWERS

	S.No.
	Item
	Particulars



	1.
	General


	

	1.1
	Manufacturer
	

	1.2
	Type of  CT
	

	1.3
	Overall Dimensions (mm)
	

	1.4
	Noise Level
	

	1.5
	Operating Weight (Kg)
	

	1.6
	Material of casing
	

	1.7
	Model No.
	

	1.8
	Capacity (TR)
	

	1.9
	Water Flow Rate (USGPM)
	

	1.10
	Leaving/Entring Temperature  (F)
	

	1.11
	Range (F)
	

	1.12
	Approach (F)
	

	2.
	Fan


	

	2.1.
	Manufacturer
	

	2.2
	Type of fan
	

	2.3
	Model No.
	

	2.4
	Air Quantity. (Cfm)
	

	2.5
	Static Pressure (mm WG)
	

	2.6
	Dia of fan (mm)
	

	2.7
	Speed (RPM)
	

	2.8
	No. of fan
	

	3.
	Motor


	

	3.1
	Manufacturer
	

	3.2
	Type
	

	3.3
	Rating (HP)
	

	3.4
	Speed (RPM)
	

	3.5
	Electrical Characteristics
	

	S.No.
	Item
	Particulars



	4.
	Fills


	

	4.1
	Manufacturer
	

	4.2
	Sourced from
	

	4.3
	Fill Material
	

	4.4
	Saturation Efficiency
	

	4.5
	Water Cosumption (LPH)
	

	4.6
	Drift Loss (USGPH)
	

	4.7
	Evaporation Loss (%)
	

	4.8
	Whether eliminators provided
	


       CONDENSER WATER PUMPSETS

	S.No.


	Item
	Particulars

	1.
	General
	

	1.1
	Manufacturer
	

	1.2
	Model
	

	1.3
	Type 
	

	1.4
	Overall Dimensions (mm)
	

	1.5
	Operating Weight (Kg)
	

	1.6
	Capacity (USGPM)
	

	1.7
	Head (M) 
	

	1.8
	Efficiency (%)
	

	1.9
	Noise Level
	

	1.10
	Motor Rating (HP)
	

	1.11
	BHP
	

	1.12
	Motor Manufacturer
	

	1.13
	Material
	

	1.13.1
	Pump casing
	

	1.13.2
	Impeller
	

	1.13.3
	Shaft
	

	1.13.4
	Shaft sleeve
	

	1.13.5
	Base plate
	

	1.13.6
	Type of  bearings
	

	1.13.7
	Type and material of seal
	

	1.14
	Vibration isolation arrangement
	


       PRIMARY CHILLED WATER PUMPSETS

	S.No.


	Item
	Particulars

	1.
	General
	

	1.1
	Manufacturer
	

	1.2
	Model
	

	1.3
	Type 
	

	1.4
	Overall Dimensions (mm)
	

	1.5
	Operating Weight (Kg)
	

	1.6
	Capacity (USGPM)
	

	1.7
	Head (M) 
	

	1.8
	Efficiency (%)
	

	1.9
	Noise Level
	

	1.10
	Motor Rating (HP)
	

	1.11
	BHP
	

	1.12
	Motor Manufacturer
	

	S.No.
	Item
	Particulars



	1.13
	Material
	

	1.13.1
	Pump casing
	

	1.13.2
	Impeller
	

	1.13.3
	Shaft
	

	1.13.4
	Shaft sleeve
	

	1.13.5
	Base plate
	

	1.13.6
	Type of  bearings
	

	1.13.7
	Type and material of seal
	

	1.14
	Vibration isolation arrangement
	


SECONDARY VARIABLE SPEED PUMPING SYSTEM

	S.No.


	Item
	Particulars

	1.
	General


	

	1.1
	Manufacturer
	

	1.2
	Model
	

	1.3
	Type 
	

	1.4
	Overall Dimensions (mm)
	

	1.5
	Operating Weight (Kg)
	

	1.6
	Capacity (USGPM)
	

	1.7
	Head (M) 
	

	1.8
	Efficiency (%)
	

	1.9
	Noise Level
	

	1.10
	Motor Rating (HP)
	

	1.11
	BHP
	

	1.12
	Motor Manufacturer
	

	1.13
	Material
	

	1.13.1
	Pump casing
	

	1.13.2
	Impeller
	

	1.13.3
	Shaft
	

	1.13.4
	Shaft sleeve
	

	1.13.5
	Base plate
	

	1.13.6
	Type of  bearings
	

	1.13.7
	Type and material of seal
	

	1.14
	Vibration isolation arrangement
	

	1.15
	Pump Logic Controller
	

	1.15.1
	Make
	

	1.15.2
	Country of origin
	

	1.15.3
	Standard applicable
	

	1.15.4
	Interface with BMS
	

	1.15.5
	Radio Interference Standards
	

	1.15.6
	Power Supply
	

	1.16
	Automatic AFD Bypass/Manual Bypass
	

	1.16.1
	Make
	

	1.16.2
	Country of origin
	

	1.16.3
	Motor Rating
	

	1.16.4
	Rated Current
	

	1.16.5
	Type of enclosure
	

	1.17
	Adjustable Frequency Drive
	

	1.16.1
	Make
	

	1.16.2
	Country of origin
	

	1.17.3
	Motor Rating
	

	S.No.
	Item
	Particulars



	1.17.4
	Rated Current


	

	1.17.5
	Type of enclosure


	

	1.17.6
	Slip Compensation


	

	1.17.7
	Pid Controller 


	

	1.17.8
	Fault Indication


	

	1.17.9
	Historic Fault & Parameter Lock


	

	1.17.10
	Key & Display
	

	1.18
	Differential Pressure Sensor/Transmitter  
	

	1.18.1
	Make


	

	1.18.2
	Country of origin


	

	1.18.3
	Model


	

	1.18.4
	Type


	

	1.18.5
	Construction material


	

	1.19.6
	Power Supply


	

	1.19.7
	Degree of Protection


	


        HOT  WATER GENERATOR
	S.No.
	Item
	Particulars

	1.
	General


	

	1.1
	Manufacturer
	

	1.2
	Type of Unit
	

	1.3
	Overall Dimensions (mm)
	

	1.4
	Operating Weight (Kg)
	

	1.5
	Material  & thickness of casing
	

	1.6
	Type of finish
	

	1.7
	Material & thickness of insulation
	

	1.8
	Type of heater
	

	1.9
	Number of  banks
	

	1.10
	Number of steps of control
	

	1.11
	Hot water entering temperature (C)
	

	1.12
	Hot water leaving  temperature (C)
	

	1.13
	Pressure drop (M of water)
	

	1.14
	Water Velocity (MPS)
	

	1.15
	Electrical Characteristics
	

	1.16
	Actual Capacity (KW)
	


       AIR HANDLING UNITS

	S.No.
	Item
	Particulars



	1.
	General


	

	1.1
	Manufacturer
	

	1.2
	Type of Unit
	

	1.3
	Overall Dimensions (mm)
	

	1.4
	Noise Level at 1M distance from AHU
	

	1.5
	Operating Weight (Kg)
	

	1.6
	Material of casing
	

	1.7
	Thickness of inner skin (mm)
	

	1.8
	Thickness of outer  skin (mm)
	

	1.9
	Type of insulation 
	

	1.10
	Thickness & density of insulation
	

	1.11
	Material & thickness of drain pan.
	

	1.12
	Whether thermal break profile provided 
	

	1.13
	Whether canopy  provided 
	

	1.14
	Whether Mixing Chamber  proovided 
	

	2.
	Centrifugal Fan


	

	2.1.
	Manufacturer
	

	2.2
	Type of fan
	

	2.3
	Model No.
	

	2.4
	Air Quantity. (Cfm)
	

	2.5
	Static Pressure (mm WG)
	

	2.6
	Fan Outlet Velocity
	

	3.
	Motor


	

	3.1
	Manufacturer
	

	3.2
	Type
	

	3.3
	Rating (HP)
	

	3.4
	Speed (RPM)
	

	3.5
	Electrical Characteristics
	

	4.
	Cooling Coil 


	

	4.1
	Manufacturer
	

	4.2
	Type
	

	4.3
	Material & Thickness of  tubes
	

	4.4
	Material & Thickness of   fins 
	

	4.5
	Number of fins per cm
	

	4.6
	Pressure drop (M of water)
	

	4.7
	Water Velocity (MPS)
	

	4.8
	Face velocity (FPM)
	

	4.9
	Material of header
	

	4.10
	Number of rows deep
	

	5.
	Filters


	

	5.1
	Manufacturer
	

	5.2
	Type
	

	5.3
	Thickness (mm)


	

	5.4
	Filter Face Velocity


	

	S.No.
	Item
	Particulars



	6.
	Control for AHUs


	

	6.1
	Manufacturer of  3  way /2 way valve
	

	6.2
	Type
	

	6.3
	Manufacture of Actuator
	

	6.4
	Type of Actuator
	


 FRESH AIR TREATMENT UNIT

	S.No.
	Item
	Particulars



	1.
	General


	

	1.1
	Manufacturer
	

	1.2
	Type of Unit
	

	1.3
	Overall Dimensions (mm)
	

	1.4
	Noise Level at 1M distance from AHU
	

	1.5
	Operating Weight (Kg)
	

	1.6
	Material of casing
	

	1.7
	Thickness of inner skin (mm)
	

	1.8
	Thickness of outer  skin (mm)
	

	1.9
	Type of insulation 
	

	1.10
	Thickness & density of insulation
	

	1.11
	Whether thermal break profile provided 
	

	1.12
	Whether canopy  provided 
	

	2.
	Centrifugal Fan – For Supply


	

	2.1.
	Manufacturer
	

	2.2
	Type of fan
	

	2.3
	Model No.
	

	2.4
	Air Quantity. (Cfm)
	

	2.5
	Static Pressure (mm WG)
	

	2.6
	Fan Outlet Velocity
	

	3.
	Motor
	

	3.1
	Manufacturer
	

	3.2
	Type
	

	3.3
	Rating (HP)
	

	3.4
	Speed (RPM)
	

	3.5
	Electrical Characteristics
	

	4.
	Centrifugal Fan – For Exhaust
	

	4.1.
	Manufacturer
	

	4.2
	Type of fan
	

	4.3
	Model No.
	

	4.4
	Air Quantity. (Cfm)
	

	4.5
	Static Pressure (mm WG)
	

	4.6
	Fan Outlet Velocity
	

	5.
	Motor
	

	5.1
	Manufacturer
	

	5.2
	Type
	

	5.3
	Rating (HP)
	

	5.4
	Speed (RPM)
	

	5.5
	Electrical Characteristics
	

	S.No.
	Item
	Particulars



	6.
	Heat Recovery Wheel
	

	6.1
	Manufacturer
	

	6.2
	Type
	

	6.3
	Type of coating
	

	6.4
	Material of construction
	

	6.5
	Speed (RPM)
	

	6.6
	Sensible Energy recovered (%)
	

	6.7
	Latent Energy recovered (%)
	

	6.8
	Total Energy recovered (%)
	

	6.9
	Fan velocity (FPM)
	

	6.10
	Motor Rating
	

	6.11
	Electrical Characteristics
	

	6.12
	Pressure drop (M)
	

	6.13
	Efficiency (%)
	

	7.
	Pre -Filters
	

	7.1
	Manufacturer
	

	7.2
	Type of filters
	

	7.3
	Filter medium
	

	7.4
	Material of frame work and its thickness (mm)
	

	7.5
	Face area (SqM)
	

	7.6
	Face velocity across filters (MPS)
	

	7.7
	Pressure drop across filters (M of water)
	

	8.
	Fine -Filters
	

	8.1
	Manufacturer
	

	8.2
	Type of filters
	

	8.3
	Filter medium
	

	8.4
	Material of frame work and its thickness (mm)
	

	8.5
	Face area (SqM)
	

	8.6
	Face velocity across filters (MPS)
	

	8.7
	Pressure drop across filters (M of water)
	

	9.
	Carbon –Filters
	

	9.1
	Manufacturer
	

	9.2
	Type of filters
	

	9.3
	Filter medium
	

	9.4
	Material of frame work and its thickness (mm)
	

	9.5
	Face area (SqM)
	

	9.6
	Face velocity across filters (MPS)
	

	9.7
	Pressure drop across filters (M of water)
	


FAN COIL UNITS

	S.No.
	Item
	Particulars

	1.
	General
	

	1.1
	Manufacturer
	

	1.2
	Type of Unit
	

	1.3
	Overall Dimensions (mm)
	

	1.4
	Noise Level at 1M distance from AHU
	

	1.5
	Operating Weight (Kg)
	

	1.6
	Material of casing
	

	1.7
	Thickness of inner skin  of drain pan  (mm)
	

	1.8
	Thickness of outer  skin of drain pan (mm)
	

	1.9
	Type of insulation 
	

	1.10
	Thickness & density of insulation
	

	2.
	Centrifugal Fan
	

	2.1.
	Manufacturer
	

	2.2
	Type of fan
	

	2.3
	Model No.
	

	2.4
	Air Quantity. (Cfm)
	

	2.5
	Static Pressure (mm WG)
	

	2.6
	Fan Outlet Velocity
	

	3.
	Motor
	

	3.1
	Manufacturer
	

	3.2
	Type
	

	3.3
	Rating (HP)
	

	3.4
	Speed (RPM)
	

	3.5
	Electrical Characteristics
	

	4.
	Cooling Coil 
	

	4.1
	Manufacturer
	

	4.2
	Type
	

	4.3
	Material & Thickness of  tubes
	

	4.4
	Material & Thickness of   fins 
	

	4.5
	Number of fins per cm
	

	4.6
	Pressure drop (M of water)
	

	4.7
	Water Velocity (MPS)
	

	4.8
	Face velocity (FPM)
	

	S.No.
	Item
	Particulars



	4.9
	Material of header
	

	4.10
	Number of rows deep


	

	5.
	Filters
	

	5.1
	Manufacturer
	

	5.2
	Type
	

	5.3
	Thickness (mm)
	

	5.4
	Filter Face Velocity
	

	6.
	Control for  FCUs
	

	6.1
	Manufacturer of  3  way  valve
	

	6.2
	Type
	

	6.3
	Manufacture of Actuator
	

	6.4
	Type of Actuator
	


       EXTRACT  FAN SECTION 
	S.No.
	Item
	Particulars



	1.
	General
	

	1.1
	Manufacturer
	

	1.2
	Type of Unit
	

	1.3
	Overall Dimensions (mm)
	

	1.4
	Noise Level
	

	1.5
	Operating Weight (Kg)
	

	1.6
	Material of casing
	

	1.7
	Type of finish
	

	S.No.
	Item
	Particulars



	2.
	Centrifugal Fan


	

	2.1.
	Manufacturer
	

	2.2
	Type of fan
	

	2.3
	Model No.
	

	2.4
	Air Quantity. (Cfm)
	

	2.5
	Static Pressure (mm WG)
	

	2.6
	Fan Outlet Velocity
	

	3.
	Motor


	

	3.1
	Manufacturer
	

	3.2
	Type
	

	3.3
	Rating (HP)
	

	3.4
	Speed (RPM)
	

	3.5
	Electrical Characteristics
	

	4.
	Filters


	

	4.1
	Manufacturer
	

	4.2
	Type
	

	4.3
	Thickness (mm)
	

	4.4
	Filter Face Velocity
	


         VARIABLE FREQUENCY DRIVES FOR AHUs

	S.No.
	Item
	Particulars



	1.
	General
	

	1.1
	Manufacturer
	

	1.2
	Type 
	


PROPELLER FANS

	S.No.
	Item
	Particulars

	1.
	General
	

	1.1
	Manufacturer
	

	1.2
	Type 
	

	1.3
	Electrical Characteristics 
	

	1.4
	Whether Capacitors Provided
	

	1.5
	Whether gravity louvers and bird screen provided
	


         INLINE FANS

	S.No.
	Item
	Particulars

	1.
	General
	

	1.1
	Manufacturer
	

	1.2
	Type 
	

	1.3
	Electrical Characteristics 
	

	1.4
	Whether Capacitors Provided
	

	1.5
	Whether speed regulators  Provided
	

	1.6
	Whether gravity louvers and bird screen provided
	


        PIPING & VALVES

	S.No.
	Item
	Particulars

	1.
	Piping
	

	1.1
	Make
	

	1.2
	Material for CDW pipes  
	

	1.3
	Class of pipes 
	

	1.4
	Thickness
	

	1.5
	Make & Material for Drain  pipes  
	

	2.
	Valves
	

	
	Make & Test Pressure of  following valves 
	

	2.1
	Butterfly Valves  
	

	2.2
	Balancing  Valves  
	

	2.3
	Check Valves  
	

	2.4
	Gate  Valves  
	

	2.5
	Ball  Valves  
	

	2.6
	Pot Strainers  
	

	2.7
	Flow Switch  
	


          GS SHEET & DUCT WORK

	S.No.
	Item
	Particulars

	1.
	General
	

	1.1
	Manufacturer  of  GI Sheet
	

	1.2
	Class   
	

	1.3
	Zinc coating (gm/SqM) 
	

	1.4
	Thickness
	

	1.5
	Manufacturer  of   Factory Fabricated Ducts
	

	1.6
	Type of flanges for factory fabricated ducts

 For Exposed Ducts

a. For Concealed Ducts
	


         GRILLES,DIFFUSERS AND DAMPERS

	S.No.
	Item
	Particulars



	1.
	General


	

	1.1
	Manufacturer 
	

	1.2
	Material 
	


        FIRE  DAMPERS

	S.No.
	Item
	Particulars



	1.
	General
	

	1.1
	Manufacturer 
	

	1.2
	Material 
	

	1.3
	Manufacturer of Actuators
	


         ACOUSTIC LINING OF DUCT
	S.No.
	Item
	Particulars

	1.
	General
	

	1.1
	Material  
	

	1.2
	Manufacture 
	

	1.3
	Density 
	

	1.4
	Thickness
	

	1.5
	Thermal Conductivity (K Value)
	


         ACOUSTIC LINING OF AHU  ROOMS

	S.No.
	Item
	Particulars

	1.
	General
	

	1.1
	Material  
	

	1.2
	Manufacture 
	

	1.3
	Density 
	

	1.4
	Thickness
	

	1.5
	Thermal Conductivity (K Value)
	


         EXTERNAL THERMAL  INSULATION OF DUCTS

	S.No.
	Item
	Particulars

	1.
	General
	

	1.1
	Material  
	

	1.2
	Manufacture 
	

	1.3
	Density 
	

	1.4
	Thickness
	

	1.5
	Thermal Conductivity (K Value)
	

	1.6
	Class of insulation
	


         EXPOSED DUCT THERMAL INSULATION

	S.No.
	Item
	Particulars

	1.
	General
	

	1.1
	Manufacturer  
	

	1.2
	Material 
	

	1.3
	Density 
	

	1.4
	Thickness
	


        CHILLED WATER PIPE INSULATION

	S.No.
	Item
	Particulars

	1.
	General
	

	1.1
	Material  
	

	1.2
	Manufacturer  
	

	1.3
	Density 
	

	1.4
	Thickness
	

	1.5
	Class
	


        ELECTRICAL 

	S.No.
	Item
	Particulars

	1.
	General
	

	1.1
	Manufacturer  of panels  
	

	1.2
	Make of following components
	

	1.2.1
	MCCB 
	

	1.2.2
	MCB
	

	S.No.
	Item
	Particulars

	1.2.3
	Starters 
	

	1.2.4
	Ammeters/Voltmeters
	

	1.2.5
	Push Buttons
	

	1.2.6
	Indication Lights
	

	1.2.7
	Current Transformers
	

	1.3
	Power Cables
	

	1.4
	Control Cables
	

	1.5
	Stabilisers
	


    BUILDING AUTOMATION SYSTEM  

	S.No.
	Item
	Particulars

	1.
	General
	

	1.1
	Manufacturer   
	

	1.2
	Make of  Components
	

	1.3
	3-way diverting valve manufacturer
	

	1.4
	Make of signal cables 
	

	1.5
	Make of communication cables
	


TECHNICAL SPECIFICATIONS - EQUIPMENTS

1.
FRESH AIR TREATMENT UNITS WITH ERW

Scope

The scope of this section comprises of supply, erection, testing and commissioning of double skin construction fresh air units, conforming to these specifications and in accordance with requirements of drawings and schedule of quantities.

Type

The TFA units shall be double skin construction, draw-thru type comprising of various sections such as filter sections, ERW section and fan sections factory assembled as elaborated in drawings and schedule of quantities.

Capacity
The air handling capacities, maximum motor HP, static pressure shall be as shown on drawings, conditions and schedule of quantities.

 Housing/Casing
The housing/casing of the fresh air treatment unit shall be in double skin construction. The housing shall be so constructed that it can be delivered at site in total/semi knock down conditions depending upon the locations.

The framework shall be extruded aluminum hollow sections filled with preformed insulation section. Frames shall be assembled using mechanical joints to make a sturdy and strong framework for various sections.

Double skin panels  (each not exceeding 750mm wide)  shall be made out of 24 gauge pre painted galvanized steel  sheet on outside and 24 gauge plain galvanized sheet   inside  with  48 mm  thick  injected PU foam insulation in between. These panels shall be bolted from inside on to  the  frame   work with soft rubber gasket in between to make the joints air tight.

Frame work for each  section  shall  be  bolted  together  with  soft  rubber  gasket in between to make the joints air tight. Suitable doors with pressure die cast aluminum hinges and  latches  shall  be  provided  for access to various panels for maintenance. The entire housing shall be mounted on steel channel frame work.

Marine light and limit switch to be provided in the casing of each fresh air treatment unit. Each fresh air treatment unit shall be provided with canopy. Material of construction for canopy shall be similar as that of casing.  

Drain pan shall be constructed out of 18 gauge stainless steel with necessary slope to facilitate rapid removal of condensate water. Drain pan shall be factory insulated with minimum 9mm thick closed cell elastomeric insulation as required. Necessary supports will be provided to slide the coil in the drain pan. Outlet shall be provided from the drain pan in a manner that access panel can be opened without disconnecting the drain pipe connection.

Centrifugal Fans & Motors
The fans shall be forward/backward curved floor standing double inlet double width type to be selected as per static pressure requirement. The wheel and housing shall be fabricated in galvanized steel construction as per manufacturer standard. The fan impeller shall be mounted on a solid shaft supported to housing with angle iron frame and pillow block heavy duty ball bearings.  The impeller and fan shaft shall be statically and dynamically balanced. The fan outlet velocity shall not be more than 2000 FPM. Fan housing with motor shall be mounted on a common steel base mounted inside the air handling housing on anti-vibration spring mounts or rubber mounts. The fan outlet shall be connected to casing with the help of fire retardant canvass.

Fan motors shall be suitable for operation on 415 + 10% volts, 50 cycles, 3 phase, squirrel cage, totally enclosed fan cooled with IP- 55 protection.  Motors   shall   be especially designed for quiet operation and motor speed shall not exceed 1440 RPM.  Drive to fan shall be provided through belt-drive arrangement. Belts shall be of the oil-resistant type.
Heat Recovery Section

The Heat Recovery section shall include approved make enthalpy wheels and shall be capable of minimum recovery of 65 % of total heat, i.e  both sensible and latent (each being 65%) with exhaust air being 75-80% of supply air. The wheel shall be made of pure aluminium foil coated with appropriate desiccant. The cross contamination between the two air steams shall be negligible. The vertical and radial run of the wheel shall be less than 1mm per Meter of diameter. The wheels shall have non contact labyrinth seals for effective sealing between the two air streams.

Heat Recovery Wheel shall conform to the following specifications :

The substrate :

The substrate or wheel matrix shall be of pure aluminum foil so as to allow quick and efficient uptake of thermal energy and sufficient mass for optimum heat transfer. Maximum sensible heat recovery shall be achieved at a relatively low rotational speed of 20 to 25 RPM.

The substrate shall not be made from any material which is combustible or supports combustion.

The Desiccant :

The desiccant shall be capable of keeping the cross contamination to absolute minimum and should also ensure the exclusion of contaminants from the air streams, while transferring the water vapour molecules. 

The desiccant of sufficient mass should be coated with non masking porous binder adhesive on the aluminum substrate so as to allow quick and easy uptake and release of water vapour. A matrix with desiccants impregnated in non metallic substrates, such as synthetic fibre, glass fibre, etc. shall not be accepted.

The weight of desiccant coating and the mass of aluminum foil shall be in a ratio so as to ensure recovery of both sensible and latent heat simultaneously over the operating range.

Rotor :

With optimum heat and mass through matrix formed by desiccant, of sufficient mass, coated on as aluminum foil, the rotor should rotate at lower than 20 to 25 RPM, thereby also ensuring long life of belts and reduced wear and tear of seals.

The rotor shall be made of alternate flat and corrugated aluminum foil of uniform width.

The rotor honeycomb matrix foil should be so wound and adhered as to make a structurally very strong and rigid media which shall not get cracked, deformed etc. due to change of temperature or humidity.

The rotor having a diameter upto 2800 mm shall have spokes to reinforce the matrix. From 2000 mm diameter upwards, the option of a special wing structure, to prevent the rotors from wobbling or deforming due to the successive pressure differentials, will be available.

Sectioned wheels, with pie segments, capable of being assembled in the field, shall be available as an option, above 2000 mm in diameter.

The surface of the wheel/rotor should be highly polished to ensure that the vertical run out does not exceed ± 1 mm for every 1 meter diameter, thereby ensuring, negligible leakage, if labyrinth non contact seals are provided, and minimal drag, if contact wiper seals are provided.

The radial run out also shall not exceed ± 1 mm for every 1 meter diameter, thereby minimising the leakage/drag on the radial seals, and minimize the fluctuation in the tension of the drive belt.

The number of wraps (of alternative corrugated and flat foil) for every inch of rotor radii shall be very consistent so as to ensure uniform air flow and performance over the entire face in the air stream. Flute height and pitch will be consistent to a very tight tolerance to ensure uniform pressure drop and uniform airflows across the rotor face.

The rotor shall be non clogging aluminum media, having a multitude of narrow aluminum foil channels, thus ensuring a laminar flow, and will allow particles upto 800 microns to pass through it.

The media shall be cleanable with compressed air, or low pressure steam or light detergent, without degrading the latent recovery.

The Cassette / Casing     
The recovery wheel cassette/casing shall be manufactured from tubular structure to provide a self supporting rigid structure, complete with access panels, purge sector, rotor, bearings, seals, drive mechanism complete with belt.

The rotor/wheel should have a field adjustable purge mechanism to provide definite separation of airflow minimizing the carryover of bacteria, dust and other pollutants, from the exhaust air to the supply air. It shall be possible, with proper adjustment, to limit cross contamination of that of the exhaust air concentration.

Filters

Each TFA unit shall be provided with pre-filter section, fine filter section and carbon filter section complete with respective filters having specifications as elaborated in sub head “filters” 

  Performance Data


Treated Fresh Air Units shall be selected for the lowest operating noise level. Technical submittal of TFA units shall be prepared for Consultants approval prior to procurement as mentioned under Special Conditions. Fan performance rating and power consumption characteristics   shall be submitted and verified at the time of testing and commissioning of the entire installation.

Testing

Cooling/heating capacity of various treated fresh air unit models shall be computed from the measurements of air flow and dry and wet bulb temperatures of air entering and leaving the ERW. Air flow measurements shall be carried out by an anemometer and temperature measurements by accurately calibrated thermometers. Computed results shall conform to the specified   capacities and quoted ratings. Power consumption shall be computed from measurements of incoming voltage and input current.

2.
SPLIT UNITS

Scope
The scope of this section comprises  supply,  installation, testing and commissioning  of  self contained  air cooled split  type air conditioning units each comprising of an outdoor and single/twin indoor units conforming to these specifications and in accordance with  the requirement of drawings and  schedule of quantities. 

            Outdoor Unit
Outdoor unit shall be an air cooled condensing unit suitable for out door installation conforming to the following specifications.

a.           Unit Base & Casing
Base panel shall be constructed out of fabricated steel structure of adequate size. Casing panels shall be of 1.2 mm thick, welded construction, removable type to provide easy access to equipment and shall be bonderized and painted. Casing shall be complete with  discharge outlets, grilles, space for refrigeration equipment, fans, condenser coil etc.

b.
Compressor 

i. 
Scroll Compressor 

 The scroll compressor shall be an industrial quality rugged, cast iron, direct hermetic compressor with scroll plates, suction & discharge service valves. The compressor shall be complete with straight suction tube, centrifugal oil pump, oil charging valve, oil level sight glass, crank case heater and check valve on the scroll discharge port. The compressor shall be complete with the provision of two-point lubrication for each motor bearing. The compressor shall be completely enclosed in a chamber with no leakage path and providing the capability for scroll plates to separate. The compressor shall be provided with industrial solid motor mounts internal motor protection and vibration isolation pads. Each compressor shall be independently wired and piped to its own circuit for efficient operation & ease of maintenance. The compressor speed shall not exceed 3000 RPM.

ii.         Rotary Compressor
The rotary compressor shall be an industrial quality rugged, cast iron, hermatic/ semi hermatic compressor with capacity control side valve, oil sump heater & differential pressure refrigerant oil flow system. The compressor shall be provided with multiple pressure lubricated rolling element bearing group shall support the rotating assembly. Suitable overload protection shall be provided & necessary isolating valves shall be provided at suction & discharge . The compressor shall be fitted with electrically operated oil heaters with built in thermostats. The heaters shall be shall be automatically actuated when the compressor is stopped. Necessary time delay shall be provided for restart of compressor. The compressor shall be provided with industrial solid motor mounts internal motor protection and vibration isolation pads. Each compressor shall be independently wired and piped to its own circuit for efficient operation & ease of maintenance. The compressor speed shall not exceed 3000 RPM.

c.
Condenser


Condenser shall be air cooled in copper tube & aluminium fins construction. Condensers shall be complete with provisions for refrigerant piping connections, shut off valves and any other standard accessory necessary with the equipment supplied.

d.       Condenser Fan

Fan shall be preferably propeller type suitable for fractional horse power drive with IP-55 protection.

          Indoor Unit

The indoor unit shall be basically a fan coil unit suitable for wall, floor and under ceiling installation of various types conforming to the following specifications. 

a.
Indoor units shall be either ceiling mounted cassette type, wall mounted type, floor mounted type or ceiling mounted ductable type in conformity with the design drawings and schedule of quantities. 


Each indoor unit shall consist of PID controller for maintaining design room conditions besides microprocessor based thermostat for cooling. The indoor unit shall also be provided with wired LCD type remote controller which shall memorize the latest malfunction code for ease in maintenance. The controller shall incorporate self diagnostic features. Such remote controllers associated with cassette type and hi-wall type indoor units shall incorporate inbuilt feature to be able to change fan speed and angle of swing flap individually as desired by the user.       

    
The ceiling mounted cassette type indoor units shall comprise of an attractive moulded ABS plastic exterior enclosure provided with four way supply air grilles on the periphery and square return air grill at the centre with filter behind. Each cassette type indoor unit shall consist of high efficiency paddle type condensate water pump to facilitate forced disposal of condensate water and low gas detection system.          


The hi-wall indoor units shall be suitable for installation on the wall preferably at lintel level. The specifications shall otherwise be similar to above. 


Ceiling mounted ductable indoor units shall comprise of high static centrifugal fan, direct driven or belt driven through TEFC squirrel cage induction motor suitable for moderate amount of duct work. The housing shall be of light weight construction fabricated out of powder coated galvanized sheet steel single skin panels, internally  insulated with 9mm thick closed cell elastomeric insulation material.


b.         Cooling coil  



Cooling coil shall be of the fin and tube type, having aluminium fins, firmly bonded to seamless copper tubes. Face and surface areas shall be such as to assure rated capacity and the air velocity across the coil shall not exceed 170 MPM. The coil shall be factory tested under water at 21 Kg/Sqcm air pressure.   

c.         Fan Section
The fan associated with non ductable indoor units shall be dual suction, aero dynamically designed, multi blade type, statically-dynamically balanced to ensure smooth circulation of air exhibiting lower noise level. The fan shall be direct driven type mounted directly on motor shaft supported from the housing.     

Fan associated with ductable indoor unit shall be centrifugal double inlet double width forward curved type, preferably with variable pitch pulleys. The fan housing shall be statically-dynamically balanced at works to ensure noise and vibration free operation.

d.         Filters
Filters shall be cleanable, synthetic fibre media of approved make. Velocity through filters shall not exceed 105 MPM and pressure drop across filters shall not exceed 5 mm of WG.

e.        Insulation
All indoor unit shall be factory insulated with minimum 9 mm thick closed cell elastomeric insulation material towards thermal/acoustic treatment. 

Drain pan shall be insulated with minimum 9mm mm thick closed cell elastomeric insulation material. Fixing of coil section and drain pan shall be done in such a way to avoid direct metal contact with any other un-insulated metal part in order to avoid condensation.

Condensate drain piping around the indoor unit shall also be insulated with minimum 9mm thick closed cell elastomeric insulation preferably in tubing form.

f.         Refrigerant Piping
The copper refrigerant piping shall be carried out neatly to connect outdoor and indoor unit/s and shall run along with wires/cables. The refrigerant piping associated with ductable units shall be carried out using hard drawn copper pipes & ready made copper fittings for pipe diameter exceeding 19mm. Piping less than 19mm shall be carried out using soft seamless copper pipes. Joints shall be affected by soldering/brazing process using silver rods. Suitable sleeves shall be provided at all wall crossings as required. The refrigerant circuit shall include liquid line and gas shut-off valves at the end of condenser. 

After the refrigerant piping installation has been completed, the refrigerant piping system shall be pressure tested using nitrogen at pressure of 21Kg/ Sqcm. Pressure shall be maintained in the system for 24 hours. The system shall then be  evacuated to minimum vacuum equivalent to 700mm Hg and held for another 24 hours prior to commencement of gas charging. 

All refrigerant pipes shall be properly supported and anchored to the building structure using steel hangers, anchors, brackets and supports which shall be fixed to the building element by means of inserts or expansion shields of adequate size and number to support the load imposed thereon. 

The liquid and suction refrigerant lines including all fittings, valves, strainer  etc. shall be insulated with 13 mm thick closed cell elastomeric insulation material preferably in tubing form as specified in Schedule of Quantities. 

To protect nitrile rubber insulation associated with exposed copper piping from degrading due to ultra violet rays & atmospheric conditions, it shall be covered with polyshield coating. Fiberglass tape shall be helically wrapped & applied with two coats of resin with hardener to give smooth finish.

g.
Electrical Installation

Factory fabricated local control panel shall be provided with each three phase ductable unit. The armoured  conductor power cabling  along with earthing shall be carried out as required and the cables shall be as per the “Approved Makes”.

9.
VOLTAGE  STABILIZERS


The stabilizers shall be automatic type of approved make.The stabilizers shall be three step and suitable to convert 140-280V incoming power supply to 200-240V outgoing power supply.Capacities of the stabilizers shall be as reflected in the “Schedule of Quantities”.The stabilizers  shall be equipped with the following accessories :


a.
Low & high voltage trip.


b.
Time delay relay.


c. 
Ammeter.

10.
AIR WASHER (Single Stage) 
 
Scope
 The scope shall be supply, installation, testing and commissioning of packaged type Air cooling machines   meeting all design parameters as mentioned in the “Bill  of  Quantities”. 


Construction 



Casing

Casing of air cooling machines shall be single skin constructed out of minimum 1.6mm thick  GI sheet   suitably braced. The casing shall be of bolted construction designed for outdoor installation. Casing shall be   ribbed and re -  inforced with access panels as may be required. Casing shall be duly powder coated at factory externally to make the air washer suitable for outdoor installation.   The inside of the cabinet first to be applied with epoxy paint and thereafter applied with 9 mm thick Class “O” closed cell elastomeric insulation  material.


Wet Section 


Wet section of air cooling machine including sump shall be constructed out of 1.25mm thick stainless steel having SS-304 grade. The bottom tray shall be made out of 16 gauge GI with 1mm FRP lining from inside. 


Pump Sets 

Pumps shall be mono block type having following material of construction :

a.
Casing

:
Cast Iron

b.
Impeller

:
Bronze

c.
Bearing

:
Heavy duty Ball/Roller

d.
Shaft

:
High Tensile Steel

e.
Motor

:
TEFC

Driver ratings to be selected at least 15% in excess of the maximum B.H.P of the pump plus transmission losses  if any. 

The following accessories shall be provided with each pump among other standard accessories required :

a.
Lubrication fittings and seal piping.

b.
Test and /or air vent cocks.

            Accessories  


The air cooling machines shall be complete with following accessories:

a.   50mm thick aluminium wire mesh filters at the air intake.

b. 200mm thick cellulose based paper fills of imported origin duly  enclosed in PVC frame work.

c.   FRP water header with equidistant slits for uniform water distribution over the paper fills. 

d.   Drain, overflow, make-up and quick fill connections with float valve.

e.   Suction   screen   constructed out of   brass and shall   be of   sufficient area to maintain velocity not exceeding 25cms/sec.

f.   4mm thick PVC eliminators to be provided between the pad section & blower section to eliminate  water carry over.

 g.  All interior and  exterior GI   piping  with  valves  and  fittings to connect the water circulating pumps including ‘Y’ strainer, ball valves  etc.

h.   Cabinet type  supply  air  fan  section shall  be completely factory  assembled and tested of approved manufacture.

i.    1mm thick FRP lining to be provided at the base of blower    section.


Centrifugal Fan & Motor 


The fan shall be forward curved floor standing double inlet double width type. The wheel and housing shall be fabricated from heavy gauge galvanized steel. The fan impeller shall be mounted on a solid shaft supported to housing with angle iron frame and pillow block heavy duty ball bearings. The fan shall be selected for speed not exceeding 1000 RPM.  The impeller and fan shaft shall be statically and dynamically balanced. The fan outlet velocity shall not be more than  2000 FPM. Fan housing with motor shall be mounted on a common steel base mounted inside the air handling housing on anti-vibration spring mounts or rubber mounts. The fan outlet shall be connected to casing with the help of fire retardant canvass constructed out of imported fabrics. The centrifugal fans shall be coated with epoxy paint to avoid moisture abuse.

Fans shall be driven by an electric motor as specified in the schedule of quantities. Motor ratings are only tentative and where a fan requires a higher capacity motor, the contractor shall clearly point out the requirement and make his offer accordingly. Motor ratings shall be at least 10% over limit load plus transmission losses.

Fan motors shall be suitable for operation on 415 +10% volts, 50 cycles, 3 phase, AC power supply and shall be TEFC squirrel cage induction type totally enclosed fan cooled with IP-55 protection. Motors shall be especially designed for quiet operation and motor speed shall not exceed 1440 RPM. Drive to fan shall be provided through belt-drive arrangement. Belts shall be of the oil-resistant type.

Note :

Construction of scrubber shall generally be similar to air cooling machines. For detail description of scrubber please refer “Bill of Quantities”. 

  11.
SUPPLY AIR FAN  (FOR FRESH AIR)/EXTRACT FAN SECTION
 
Scope
 The scope shall be supply, installation, testing and commissioning of packaged type supply air fan meeting all design parameters as mentioned in the “Bill of Quantities”. 


Construction 



Casing

Casing shall be single skin constructed out of minimum 1.6mm thick GI sheet   suitably braced. The casing shall be of bolted construction designed for outdoor installation. Casing shall be   ribbed and  re-   inforced with access panels as may be required. Casing shall be factory painted with aluminium paint as required.


Accessories  


The packaged type supply air fan shall be complete with following  accessories :

a.   50mm thick aluminium wire mesh filters at the air intake.


Centrifugal Fan & Motor 


The fan shall be forward curved floor standing double inlet double width type. The wheel and housing shall be fabricated from heavy gauge galvanized steel. The fan impeller shall be mounted on a solid shaft supported  to housing with angle iron frame and pillow block heavy duty ball bearings. The fan shall be selected for speed not exceeding 1000 RPM.  The impeller and fan shaft shall be statically and dynamically balanced. The fan outlet velocity shall not be more than  2000 FPM. Fan housing with motor shall be mounted on a common steel base mounted inside the air handling housing on anti-vibration spring mounts or rubber mounts. The fan outlet shall be connected to casing with the help of fire retardant canvass constructed out of imported fabrics. 

Fans shall be driven by an electric motor as specified in the schedule of quantities. Motor ratings are only tentative and where a fan requires a higher capacity motor, the contractor shall clearly point out the requirement and make his offer accordingly. Motor ratings shall be at least 10% over limit load plus transmission losses.

Fan motors shall be suitable for operation on 415 +10% volts, 50 cycles, 3 phase, AC power supply and shall be TEFC squirrel cage induction type totally enclosed fan cooled with IP-55 protection. Motors shall be especially designed for quiet operation and motor speed shall not exceed 1440 RPM. Drive to fan shall be provided through belt-drive arrangement. Belts shall be of the oil-resistant type.

Note :

Construction of EXTRACT FAN SECTION shall generally be similar to supply air fan as elaborated above but without filters.  For detail description of extract fan section please refer “Bill of Quantities”. 

12.          FILTERS

12.1
Viscous Metallic Filters

Viscous metal filter shall be all metal, washable type. The filter media shall be composed of layers of crimped GI wire mesh. The velocity over face of filter shall not exceed 90 MPM. and  pressure  drop shall not exceed  5mm for 50mm thick filter. The filter shall be of GI and suitable for mounting as required at site.

12.2
 Synthetic Fibre Filters

Synthetic fibre filter shall be cleanable in light weight aluminium framed with non-woven synthetic fibre replaceable media. The filter shall have an efficiency of 90% down to 10 microns when tested as per BS: 2831 standard. It shall be suitable for operation under 100% Relative Humidity & 120 degree C temperature conditions. The velocity over the face of filter shall not exceed 105 MPM and the pressure drop across the filter shall not exceed 2.5mm WG for 25mm thick filter. The filter frame shall be of aluminium and shall be suitable for mounting in air handling unit as required at site.

   12.3     Microvee Filters :

Fine filters shall be designed to remove particles down to 5 microns as per I.S standard.

Filter shall comprise of a large aluminium sheet frame provided with neoprene gasket for housing the plated filter element.  Filter element shall be made from multilayers of micro-fiberglass media specially treated with antifungal and bacterial reagent to prevent growth of micro-organisms shall be screwed into the frame by means of an aluminium clamp patti and brass screws.  The filter media shall be reinforced by two layers of HDPE woven cloth 120 mesh size and anodized aluminium mesh and filters shall be cleanable  type  using   water/detergent.  Fine  filter shall be housed in banks/arrays.  They shall comprise of housing made from MS angles/flats epoxy coated of size suitable to receive the required number of filters to handle specified cfm for each AHU.  All filters shall be installed in same plane.  No zigzagging shall be allowed by means of threaded bolts.  Housing shall be of 2” greater thickness than that of filters (i.e. 8” thick for 6” deep filters).

13.
 AIR CURTAINS

Air curtains shall be vertical down throw type and shall comprise of twin centrifugal blowers, statically and dynamically balanced, designed for noiseless and continuous operation, motor etc. Necessary documents establishing Dynamic balancing carried out at factory shall be provided with the consignment. The enclosure shall be factory fabricated out of 18 gauge aluminium/CRCA sheet duly powder coated. The outlet shall be carefully designed to create laminar draft providing an invisible air curtain at critical junction isolating clean and semi-clean areas or as required.

	14.     VARIABLE FREQUENCY DRIVES
     
Scope

This section describes the type of frequency converter to be supplied for fan speed control. The drive shall not be a general purpose product, but a dedicated HVAC engineered design.

         The manufacturer shall demonstrate a continuous period of manufacture and development for at least 25 years.


The frequency converter shall be supported locally by the manufacturer who will provide full technical support, spares holding and trouble shooting capability from his own local facility. A training course shall be provided by the manufacturer to the consultant / contractor / maintenance engineers.


The manufacturer shall provide full technical detail of the product, with catalogues, dimension drawings, weights etc. and each drive shall be provided with a full technical manual.


Equipment supplied must conform to recognized International Standards and be manufactured to ISO 9001, BS 5750 part 1 & 2 and carry the C.E. Mark on EMC Compliance.

            Frequency converters shall be suitable for use in either a ‘Stand Alone’ mode, complete  with all necessary protection or as part of centrally controlled system via a Serial 
Communication Loop to the main Building Management System (B.M.S.) via in-built RS 485 port (as explained  at 3.20 m)


Technical Requirement
              The frequency converter (F.C.) shall convert Local Voltage V + 10%, 3 Phase, 50/60 Hz utility power supply to an adjustable output voltage and frequency. The FC must be capable of delivering full value of fundamental true RMS output voltage to the motor equal to the mains input voltage to the FC at full load and speed. In the event the FC cannot meet this requirement an oversized motor at least one frame size higher must be selected. The FC manufacturer must document this capability.

The voltage to frequency ratio shall be suitable for fan control. It should not be possible to set a constant V/F ratio, to prevent damage to connected equipment and to optimize energy usage.

The F.C. shall work in conjunction with any I.E.C. standard design motor and shall not require the motor to be de-rated, or cause the motor temperature to rise above the class ‘B’ rise expected on normal mains operation. The Motor Shall not require  an external blower even at slow speed running.

When selecting the FC, care shall be taken to ensure that   protection against electro fluting of motor bearings and/or damage to the motor windings shall be provided. This shall be provided by the inclusion of :

            a) Insulated motor bearings                                           

          b) Soft switching IGBT’s in the FC

          c) LC Filters fitted to the FC

           The F.C. shall use AMA (Automatic Motor Adaptation) techniques so that operators do not have to input motor characteristic and ensuring proper motor operation, optimize motor performance, improve start capabilities and compensate for motor cable variances.


The F.C. shall be capable of controlling parallel motors of mixed ratings, and allow disconnection of any machine whilst running without causing tripping. The F.C. shall be capable of running with no motor connected for service functions.

              The F.C. shall be fully tested at the converter manufacturers works, including motor loading.            Certificates of Compliance should be available on request.

           The F.C. shall be of sufficient capacity to provide a quality wave form so as to achieve full output torque of the motor, without causing additional heat rise. The operating conditions shall include:

a)
Minimum efficiency  at 100% load
- 96%


                                     at  20% load
- 92%

b)
Rated input voltage (local voltage) -10%, 3 phase, 50/60 Hz +2 Hz.

c)
Working ambient temperature range -10(C to +45(C, humidity to 95% RH, and vibration of 0.7G.RMS in 3 directions

d)
Output frequency range - 0.5 to 1000 Hz.

e)
Output voltage range 0 to full mains input voltage, 3 phase even at full mains voltage  -10% input.

f)
The drive shall allow connection of motors one frame size larger and 4 sizes smaller than the nominal converter rating.

g)
VFD shall be limited to 110% of rated current for 60 seconds and 160% torque for 0.5 seconds

h)
The F.C. shall accept 0-10 VDC, 4-20 mA, or resistive inputs as a control signal.

i) The F.C. shall provide two output relays to provide signals including - ready, run, tripped, and be programmable for other selected information. Two analogue outputs of 4-20 mA or 24 VDC shall be programmable to transmit speed or other parameters to the B.M.S. In addition, 2 x digital outputs shall provide 24Vdc to signal choice of 27 conditions to the BMS.

j)
The F.C. shall log and display “Total kW-hrs consumed” and “Total Hours Run” by the motor without additional instrumentation and the facility to “Reset”.

k)
20 preset speeds shall be available (programmable values) for duties such as night setback, smoke extract and morning boost settings.

l)
The F.C. shall provide 4 skip frequencies of adjustable bandwidth to overcome mechanical or air resonance.

m)
A parameter lock shall be incorporated to prevent unauthorized resetting of parameters.

               n)    The  FC  shall  be   capable   of    running   from   an     external     DC  

                       source during periods of mains interruption.

o) Drive acoustic noise shall not exceed 65Dba at full load and 60Dba at 50% load.


Drive  Design Requirements

The F.C. shall contain as standard within it’s enclosure D.C. Link filtering with both inductive and capacitive elements to control the mains borne harmonics. The document ‘Electrical Supply Industry Recommendation G 5/3 limits for harmonic currents in the U.K.’ or IEEE519, 1992 shall be used for the basis of calculation of T.H.D. for the point of common coupling. On request, the F.C. manufacturer shall provide T.H.D. figures for the total connected load. The contractor shall provide details of supply transformer rating, impedance, etc. feeding the F.C.s to allow this calculation to be made.


The F.C. shall comply with E.M.C.(Electromagnetic compatibility) (R.F.I. Control) document EN55011 as an integral part of its design, incorporating EMC/ RFI Filters to meet both EN55011 Class 1A (150metres) and Class 1B (50 metres ). It shall conform to immunity standard IEC 801 parts 2-5. Must carry the C.E. Mark of Compliance.


The drive shall be capable of automatically reconnecting to a spinning fan, forward or reverse running, without tripping, following mains interruption or on transfer from bypass running.


The F.C. design shall comprise a diode input bridge, fixed voltage D.C. link section with both inductors and capacitors to form a filter, and inverting bridge comprising I.G.B.T.’s (Insulated Gate BiPolar Transistors) . All equipment must be housed within the F.C. enclosure.

           The inverting bridge shall be controlled by a 32 bit processor and A.S.I.C.’s (Application Specific Integrated Circuits) to produce a V.V.C. Plus (Voltage Vector Controlled) enhanced P.W.M. waveform naturally resulting in full motor voltage, torque and sinusoidal current of mains supply quality in the motor circuit. Other forms of current source or 6 pulse converters are not accepted.

             The F.C. shall protect itself against input transients to VDE0160 class W2; loss of mains phase (3 phase measurement); loss of motor phase (3 phase measurement); grounding of any output phase; loss of speed reference (runs at last setting/preset speed/close down-programmable).


The F.C. shall use overriding frequency fold back control techniques to prevent damage in the event of excessive load during either running or starting.


The F.C. shall model the motor in its software to predict motor overheating without the use of thermistors in the motor. When overheat is predicted, an alarm or automatic shutdown shall be initiated.

            The F.C. shall exhibit near unity fundamental power factor at all loads and speeds, and should not require the addition of external A.C./D.C. line reactors for power factor improvement, harmonic control or prevention of zero voltage notching.

           The output circuit shall be of such a design, as to allow unlimited switching of the motor circuit, at any load/speed without causing damage to the I.G.B.T. output stage and without needing auxiliary control switching.

            F.C.’s shall have self adjusting modulation frequency control from 2.0 kHz  to 14 kHz. The control form shall be such as to allow the F.C. to deliver full output at all times without derating, by optimizing the switching frequency dependent on the output load.

              Full galvanic isolation between power and control components shall be incorporated to ensure compliance with VDE 0160 P.E.L.V. (Protective Extra Low Voltage) to prevent damage to B.M.S. interface and ensure operator safety. Short circuiting of the control terminals shall not damage the control card.

           The F.C. shall include an A.E.O. (Automatic Energy Optimization) circuit to continuously adjust the voltage to frequency ratio and optimize the motor magnetizing current based on the actual torque requirement of the motor at different speeds to optimize motor energy consumption and prevent heating of motor at low speeds.

      The design shall include a full 2 zone, 2 setpoint  P.I.D. controller as standard to provide closed loop control direct from upto 2  signal transmitters without the need for external signal conditioning.

       The F.C. shall not exhibit an inrush current when a ‘start’ signal is given, and current must not exceed 110% at any time to prevent damage to connected equipment. The F.C. design shall include a motor preheat circuit to prevent condensation forming in the motor during shutdown periods.he F.C. shall not be damaged if it is energized with a ‘start’ signal without a motor connected.   

         The F.C. shall provide as standard:

               a)   Heat sink over-temperature protection.

b) 
Under-voltage protection.

c) 
Over-voltage protection.

      Display to be in selectable language.

The Local Control Panel (keypad of FC) of FC shall display in 4 line alpha-numeric characters in plain English language, the following operating parameters : 

a. Energy consumed in kW-Hr.

b. Power consumed by motor in kW

c. Run time of motor in Hours.

d. Current drawn by the motor in Amperes.

e. Voltage applied to motor terminals by FC in Volts 

f. DC link voltage in Volts

            g.  Output Frequency in Hz.

h. Percentage of maximum output frequency in %.

i. Motor Speed in RPM

j. Thermal Load on Motor in %

15.
 VAV DIFFUSERS

Thermally powered variable air volume modules shall be Therma-Fuser model TF-C manufactured by Acutherm, USA. Each module shall be a complete VAV terminal and    thermostat self-contained in a nominal 2’ x 2’ diffuser. External wiring or pneumatics shall  not be allowed.
The modules shall vary the supply air volume to provide VAV cooling. They shall be thermally powered using one room temperature sensing thermostat. The room temperature settings shall 
be adjustable in the field by adjusting the room thermostat.
The room temperature sensing thermostat shall sense room temperature and vary the supply air
The room sensing thermostat shall have a micrometer type temperature set point adjustment with an indicator that moves along a 70°F/21°C to 78°F/26°C temperature scale. Initial set point shall be factory set at 74°F/23°C.
Each unit shall have four perimeter dampers to provide 66 linear inches of variable discharge area at the perimeter of the diffuser for maximum Coanda effect and to avoid dumping. Each module shall be factory tested.
The manufacturer shall warrant that the module shall be free from defects in materials and workmanship for a period of ten years from date of shipment.
Each module shall have a hinged appearance panel that can be unlatched and folded down to hang allowing hands to be free for adjusting temperature set points. Instructions for the module shall be on the inside of the appearance panel.

Digital Wall Adjustor

The Therma-Fuser VAV diffuser shall be equipped for adjustment of room temperature control level by a remote adjust unit. This shall include resistance heater(s) attached to the room thermostat(s). The heater(s) shall be wired to a NEMA 1 terminal box mounted on the exterior of the Therma-Fuser diffuser housing. The thermostat(s) in the Therma-Fuser diffuser shall be factory set at 76°F/24°C.

The remote adjust unit shall also be supplied by Acutherm and shall be capable of adjusting the control level of one master and up to four secondary diffusers. The remote adjust unit shall be suitable for mounting directly onto the wall or onto a standard 2"x4" electrical box (by others).Two push buttons on the unit shall allow adjustment of the room temperature control level set point between 68°F/20°C and 76°F/24°C. Display shall be digital with ‘warmer/cooler‘ indicators and optional numeric set point readout

A protocol independent analog 0-2 VDC signal shall be available for both input and output to a building management system.

The digital wall adjuster unit shall be supplied with 24 VAC ±2 VAC power. Wiring between the master diffuser and the digital wall unit shall be supplied by Acutherm. All other wiring including power wiring to the 24 volt transformer, the 24 volt transformer, wiring from the transformer to the master diffuser, wiring from the master diffuser to the building management system (BMS), and wiring between the master diffuser and any secondary diffuser(s) shall be furnished and installed s part of the electrical specifications.

TECHNICAL SPECIFICATIONS – VENTILATION FANS

1. 
SMOKE SPILL CABINET  FANS

   1.1       
The fan should be DIDW Cabinet type with Backward curved impeller. motor should be outside the airflow path.

1.2
The fan should be tested in the recognized third party laboratory for high temeperature and should be suitable for the minimum fire rating of 400 deg C 

for at least  2 Hours. 

 1.3 
If required, the manufacturer should be able to demonstrate the fire rating testing in the laboratory.

    1.4  
Fan should be of G.S.S., the Steel sheet should be JFE Galvazinc (Base metal cold rolled), JIS G3302, SGCC with Z22 (minimum coating weight on 

both sides @ 220g/m2) zinc coating & Zero Spangle, skinpassed, chromated and dry as described above.

1.5

The air and sound performance of the DIDW fan should be AMCA (Air Movement and Control Association INC , USA )certified. 

1.6
Where ever the fan installation is exposed to open atmosphere, the fans should be coated with PR 12 polyster powder for better corrosion resistance.

1.7

The shaft should be of stepped type with material MOC of C-45 carbon steel. The shaft 
critical speed calculation has to be submitted along with the Technical submittal.

1.8
The overall vibration of the Cabinet fan should be as per G2.5 level I accordance with AMCA  204/3 standard.

1.9
The vibration Test Certificate should be supplied along with the fan.

2
      VANE AXIAL FLOW FANS (DIRECT DRIVE)
  2.1
Fans shall be licensed to bear the AMCA Air and Sound Certified Ratings Seal. The test standard used shall be ANSI/AMCA 210-85, ANSI/ASHRAE Standard 51-1985 “Laboratory Method of Testing Fans for Rating” and AMCA 300 “Reverberant Room Method for Sound Testing of fans”.

2.2


To achieve the minimum and equal clearance between the blade tips and casing, tube casing shall maintain its roundness by means of using one piece of sheet metal with 90 edge flanging up with Fixed Guide Vanes.

  2.3     Fan Casing should be provided with Special Designed Integral Straightening Vanes to reduced turbulence provide high performance &    low noise level.

         2.4
All fans shall be oven-baked with polyester coating for minimum thickness of 60 microns or hot dip galvanized or Casing   shall be   constructed out of   heavy   gauge 
sheet steel. Fan casing, motor mount   and straightening   vane    shall   be    of    welded steel construction.  Motor mounting plate shall be minimum 20 mm thick and machined to receive motor flange. Casing shall be provided with wide hinged door   which opens 
easily for removal of wheel, shaft and bearings. A small inspection   door  with  handle and  neoprene gasket  shall also be provided.  


Casing  shall  have  flanged  connection on  both ends for ducted applications. 


Support  brackets  for  ceiling  suspension  shall  be  welded  to  the  casing for   connection   to  hanger   bolts.  Straightening vanes   shall   be aerodynamically designed  for   maximum   efficiency  by  converting velocity pressure to  static  pressure potential and minimizing turbulence. Casing shall be  bonderized, primed and finish coated with enamel paint.

2.5      Fan motor base support shall be properly secured (locked and sealed) to the fan housing and be of adjustable type to have precise control of motor shaft central position as well as running clearance between blade tips and casing. Motor (KW/HP) shall be able to be changed or upgraded at site without changing fan housing or ducting construction. Motor shall be suitable for 415 + 10% volts, 50 Hz, 3 phase power supply, provided with class B,class F or class H insulation as mentioned in the BOQ. Motor name plate horse power shall exceed brake horse power by a minimum of 15% . Motor shall be specially designed for quiet operation.

       2.6     Fans supplied shall be complete with factory fabricated mounting bracket  (ceiling or foot mounted) and suction/discharge matching flanges as accessories.

2.7  
All hubs shall be cast Aluminum alloy (Grade LM2) unless for Smoke Extractor Fans where high temperature (250C/2Hrs) air is expected then Aluminum alloy or steel fan impeller blades are required. Otherwise impeller blade material with Polypropylene (PP), Glass-reinforced Polypropylene  (PPG) and Glass-reinforced Polyamide (PAG), to provide self-balancing, anti-static, anti-sparking characteristic is preferable.

2.8    Impellers shall be secured to the drive shaft by a key and keyway.  Axial location shall be provided by a collar or shoulder on the drive shaft together with a retaining washer and screw fitted into a tapped hole at the end of the shaft and locked in position. Blades shall be secured in place to the angle setting by setscrews, locking nuts or setting pins.

2.9    Fans speed shall not exceed 1500 RPM.

2.10   All fans after assembly shall be dynamically trim-balanced to ISO1940 and AMCA 204/3 - G2.5 quality grade. A computer printout with vibration spectrum analysis shall be attached to the fans.

The Fan should be AMCA Certified for Air & Sound Performance.

          2.11     The assembly of fan and motor shall be suspended from the ceiling by vibration isolation 
suspension of rubber in shear type of approved make or as 
recommended by the 
manufacture.


3.
SMOKE EXTRACTION AXIAL FAN
3.1.
Smoke and heat exhaust fans are required to be in compliance with the requirements of Class B performance, as defined in clause 9 of BS 7346:Part 2:1990. This requires the fan to be subjected to a rated temperature of 250C-300C for a rated duration of 2 hours.

3.2
The fan is required to satisfy the performance criteria specified in BS    7346: Part 2:1990 relating to structural performance, electrical performance and aerodynamic performance throughout the rated duration

3.3
The testing certificate or test report shall be issued by authorized test labs duly approved by statutory body of the country of origin or common body like ASHRAE/ARI/AMCA.


3.4
 For two-stage counter-rotating Smoke Spill Fan for high-pressure    

application, each impeller shall be driven by a separate motor within a separate casing. 

3.5
Material of construction for fans shall be as mentioned above.

            3.6      The assembly of fan and motor shall be suspended from the ceiling by vibration isolation 
suspension of rubber in shear type of approved make or as 
recommended by the 
manufacture.


4.
 DUCTLESS VENTILATION SYSTEM :


Scope
The scope shall be supply, installation, testing and commissioning of Ductless ventilation system comprising of Jet Vent Fans, CO Sensors, Control Panels for controlling Jet Fan System and CFD analysis  as mentioned in the “Bill of Quantities”. 


Submittals
Submittals for ductless ventilation system package shall be submitted  complete in all respects but not restricted to the following :

i
 Sequence of operation

ii
 Jet Fan drawing indicating dimensions

iii
 Power and control wiring diagrams whichever is applicable

iv
 Fan data sheets


Quality Assurance
The Supplier of Ductless ventilation system shall assume "Unit Responsibility" for the complete
ductless ventilation package. Unit responsibility shall be defined as responsibility for interface and successful operation of all system components supplied by the supplier as specified in the BOQ.

Bidders shall comply with all sections of this specification relating to packaged systems. Any deviations from this specification shall be bid as a voluntary alternate clearly defined in writing. If no exceptions are noted, the supplier or contractor shall be bound by these specifications.


Manufactured Units 

i
Furnish and install as shown on the plans the Jet fans of approved make.

ii.
 The control system shall include as, a minimum, the control panel, CO sensor and any other additional items wherever specified in the BOQ.

iii.
The Items as mentioned in the BOQ shall be delivered as individual components to the jobsite. However the fan should be supplied completely assembled before dispatch to the job site. 

iv. Jet Fans, Control panel, CO Sensors and related equipment shall be installed by the HVAC contractor in line with the “Approved Shop Drawings”.


Components 

v. Line voltage power wiring shall be installed by the HVAC  contractor as shown on thefield connection drawings and wiring diagrams supplied by the ductless ventilation system supplier.

vi. Low voltage (24 VDC and 115 VAC) wiring shall be installed by the HVAC  contractor as  shown on the field connection drawings and wiring diagrams supplied by the ductless ventilation system supplier 

 Jet Vent Fans

Jet Fans should be supplied as completely assembled before dispatched to the job site having characteristics as of high performance ventilation with small air volume. Each unit shall consist of fan having inlet cones, protective screen, two silencers, terminal box 
& mounting arms or brackets. 

a. Fan : 

Fan shall be axial flow type balanced dynamically and statically. The fans shall have adjustable aluminum impeller or shall be fully welded for high temperature applications 250C -300 Deg C for 2 hours operation.

b. Casing : 

The Casing of Jet Fans shall be made of Galvanized steel with flanges at both ends.

c. Motor : 

The Motor shall run on the electrical power suitable for 50Hz. The Type of motor shall be suitable for 2 speed unless otherwise specified in the BOQ.

d. Protective Guards: 




        The fans shall have protection guards at inlet side.

e. Silencers : 

The Jet Fans shall have silencers manufactured from Galvanized steel length approximately 1000 mm.

f. 
Inlet Cone : 





Jet fans shall have Inlet cone made of Galvanized steel

g.   Terminal Box : 

The pre-wired Terminal box is mounted at the outer fan Casing.

h.   Mounting Arms / Brackets: 

  The unit shall be with mounting brackets for ceiling suspension.

5.

CENTRIFUGAL FANS

5.1   
Centrifugal fans shall be of approved make  DIDW or SISW of specified  arrangement complete with inspection door,  squirrel-cage induction motor, V belt drive, belt guard and vibration isolators etc. Type, direction of discharge / rotation, and motor position shall be as
per the Approved for Construction shop drawings.

5.2
Fans, Aerofoil, forward or backward curved, SISW or DIDW, shall be licensed to bear the AMCA Air and Sound Certified Ratings Seal. The test standard used shall be ANSI/AMCA 210-85, ANSI/ASHRAE Standard 51-1985 “Laboratory Method of Testing Fans for Rating” and AMCA 300 “Reverberant Room Method for Sound Testing of fans”.

5.3
All fans shall be dynamically trim-balanced to ISO1940 and AMCA 204/3 - G2.5 quality grade after assembly. A computer printout with vibration 


spectrum analysis shall be attached to the fans.

5.4

All fans shall be oven-baked with polyester coating for minimum thickness of 60 microns 
unless the housing scroll and side frame is constructed from galvanized steel sheet (GSS) Fan should be of G.S.S. , the Steel sheet should be JFE Galvazinc (Base metal cold  
rolled), JIS G3302, SGCC with Z22 (minimum coating weight on both sides @ 220 g/m2) zinc coating & Zero Spangle, skinpassed, chromated and dry.

5.5
Fans housing shall be of an appropriate thickness to prevent vibration and drumming and in no case the housing shall be constructed less than 14 Gauge sheet steel and all parts shall be bonderized and then coated with primer finish of approved colour . The
fan scroll shall be attached to the side plate by means of continuous lock seam or welded 
scam. 18 gauge galvanized wire mesh inlet guards of 5 cm sieves shall be provided on both inlets.  Housing shall be provided with standard cleanout and door with quick locking tension handles and neoprene gasket.  Rotation arrow shall be clearly marked on the housing.


The wheel and inlet cone shall be aerodynamically designed and constructed to provide maximum performance and efficiency as published by the manufacturer.

 5.6    
Fans must be physically capable of operating safely at every point of rating at or below the “minimum performance” limit for that class as defined in AMCA standard 99-2408-69 “Performance Class of Operating Limits for Centrifugal Fans”.

5.7   
Shafts sizes shall be carefully calculated and designed such that the maximum operating 
speed (RPM) shall not exceed 75% of the first critical speed. For any application that is not a standard product from catalogue of the fan manufacturer detailed calculation of 
critical speed characteristic shall be submitted for approval.

5.8

Shafts shall be constructed out of carbon steel (C45) machined and polished to tolerance of standard ISO 286-2 - grade g6. Protective coat of anti-rusting shall be applied to all bare surfaces of the shafts at the factory.

5.9
Bearings shall be of self-alignment (concentric) type with adaptor sleeve bearing.  Bearings of eccentric locking collar with grub screw type are not acceptable.  Bearing shall be maintenance free with permanently lubricated sealed ball bearing type. Bearing life shall be at least 75,000 hours based on basic rating life, L10 of ISO 281 standard. Calculation sheet of Bearing Life shall be submitted for approval.

5.10
Motor installed shall be of a minimum 130% of the fan power absorbed (Brake horsepower) and shall have sufficient torque available for starting and continuous operation. Motor shall be suitable for 415 + 10% volts, 50 Hz, 3 phase power supply.

5.11
Belts and pulleys shall be sized for a minimum 150% of the installed motor horsepower. The belt speed shall not exceed 30m/s. The pulley shall be of Taper Lock SPZ, SPA, SPB or SPC type. Conventional type of pulley is not acceptable. Both fan and motor pulley shall be balanced to the quality grade G.2.5.


5.12
Fan outlet velocity shall not exceed 2000 FPM (10.16 MPS) and maximum fan speed shall be 900 RPM. Fan wheel and housing shall be statically and 

dynamically balanced.Necessary documents establishing Dynamic balancing carried out at factory shall be provided with the consignment. 

5.13
Computer printout on fan performance rating corresponding to the AMCA licensed data, with corrected rating for altitude and temperature, fan 


operating speed, bearing life, etc. shall be submitted for approval. 

5.14
For Air washer Application, fans should be provided with  coat of  Pure polyester powder coating. Fans should have Inspection door & Drain plug.

6.
       INLET GUIDE VANES

6.1       Inlet vane control for modulation of fan wherever specified for VAV system shall be supplied by the fan manufacturer.

6.2       Fan capacity shall be per catalogue performance with the inlet vane fully open and capacity shall be able to be reduced to 25% with maximum closed inlet vane.

6.3       Fan shall be backward curved type and should not surge for the whole operating range of the desired volume/system resistance. An inspection door is required.

7.
      INLET GUIDE VANES

7.1       The centrifugal smoke extract fan is required to be in accordance with the requirement for Class B performance as defined in clause 9 of BS7346 PART 

2:1990 which require the fan to be subjected to a rated air temperature of 250C for a rated duration of 2 hours.

7.2       Fan shall be SISW backward curved type with fan wheel overhung by two bearings with the drive system totally out of the air stream.

7.3      The testing certificate of test report shall be issued by authorized test labs duly approved by statutory body of the country of origin or common body like 

ASHRAE/ARI/AMCA.

7.4
Centrifugal Roof Smoke Extractor Fans shall be backward curved impeller with vertical aie discharge type. Support casing and mounting base shall be in galvanized steel with protection grille/bird screen. Weather cowl and weathering skirt shall be moulded in fire retardant fibre glass reinforced resin.




“SPECIFICATIONS  - BUILDING MANAGEMENT SYSTEM”

The Building Management System for the above  project shall be a PC – based System. It shall combine the latest state of the art technology with simple operating techniques and shall be used to control, manage alarms/reports and monitor the building services installations.


Essential functions of system

The system comprises the supply and installation of an integrated building management system by a specialist manufacturer.


The essential functions of the system are as follows :

· Centralised operation of the plant (remote control)

· Accepted Communication protocol – ASHRAE’s BACnet. 

Contractor shall provide protocol translator if they are using their proprietary protocol.


-
Dynamic Graphic details of Plant and building


-
Early recognition of faults


-
Faults statistics for identification


-
Trend register to identify discrepancies, energy consumption, etc.


-
Preventive maintenance and plant servicing


-
Optimum support of personnel


-
Control optimization of all connected electrical and mechanical plant


-
Prevention of unauthorized or unwanted access


-
Own error diagnosis integrated system


System topology


The BMS shall be hierarchical in structure.   Each level within the hierarchy shall be capable of functioning autonomously and shall be operated independently. The system shall be divided into the following 3 levels :


(1)       The management level  :


Personal computer with BMS software, for graphic-based operation, data storage and reporting.


(2)        The communication level :


The field controller(s) shall be provided for manipulation of data from the field outstations (DDC level) for onward communication to the PC.  It shall also perform the management functions and event-related communication.


            The interface card shall be provided for the data traffic between the field      

                         controller and the DDC level controllers.

(3)
      The processing level :




The Direct Digital Control and Interlock System for the control loops shall comprise microprocessor based controllers having minimum 32 bit microprocessor along with the necessary input and output terminals.   All the field devices shall be connected to the respective input and output terminals. AHUs shall have one dedicated controller. Clubbing of AHUs with one controller ( Directly or Indirectly) is not allowed.




The DDC units must be programmable and stand-alone and ensure a fully automatic operation of the electrical and mechanical plant. The units must be fitted with a processor of high processing speed, a suitably sized memory and a modular graphic programming language.




The programming language must be self-explanatory and self-documenting.   the language must further contain all function elements which allow the connection of control and interlocking functions, the application of control algorithms such as P, PI, PID, the simple and precise setting of parameters, alarms and limit values. For the communication between the DDC modules and upwards to the system controller, a bus-system must be used which ensures a peer to peer communication with a fast and secure data transmission. The communication between the individual DDC units must stay fully operational even when the upper levels and/or individual DDC units fail. Controllers requiring the help of a central network contoller for communicating with other DDC controllers will not be acceptable.




The connection to a data bus must be provided as standard and correct operation of the unit must be ensured even when the data bus connection fails.



-
Interface to peripheral devices for signal adaptation and transmission between the DDC units and the peripheral devices. This interface must ensure the adaptation of each input/output, the strict separation of low voltage of the peripheral devices and the extra low voltage of the system, a self-sufficient manual control and signal display. The interface must be designed as isolating measuring point between the system and the process.



-
The unit must ensure the communication upwards to the management level, and on the same level to the other DDC units (peer to peer communication to, i.e. the primary system for energy production) and downwards in the form of individual, zone and user zone communication to the individual room controllers.   For this purpose, the data image of all individual room controllers must be stored in the DDC unit. This peer to peer communication between DDC Controllers on the bus shall be independent of the higher level interface modules 



-
Local operation.  Each DDC unit and communication and control unit for individual room controllers must be connectable, to an operator terminal directly and/or remotely via the data bus.   The operating concept must be structured such that data can be accessed at the individual operating levels in accordance with the associated access authority. Each DDC unit should have service port for plugging the operator terminal.


Management system :

The Management Station shall be a man/machine interface to the processing level via the system controller. The building and mechanical plant shall be displayed on the PC in numerical form and graphically in a way which shall be  both easy to understand and to use.


(1)
The specification of Management Station shall be as follows :



-
PC Pentium IV 1.53 GHz Processor 



-
32 MB RAM 

                          
-
1.44 MB 3.5" disk drive



-
40 GB hard drive 



-
40 cm colour graphics monitor equivalent to 17"



-
Microsoft bus mouse



-
Serial interface port



-
Printer port



-
Graphics software



-
Colour graphics adaptor (SVGA)


(2)
Two separate printers shall be provided to print the reports and alarms. One printer shall be connected to the system controller for printing reports/alarms in the event of main computer failure.


BMS software

The software shall include :


      BIO                                      -           Compaq, AST Cupid 32 VI.01 AMI or Phoenix

DOS



-
Version 6 (or higher)


Memory Manager

-
QEMM Version 5.11 (or higher)


Multitasking

 
-
Desqview version 2.31 (or higher)


Mouse Driver
        
-
Microsoft bus mouse version 6.2


Management station software shall provide all the functions to manage application software packages within a Preemptive Multitasking Environment. Cooperative Multitasking Programmes Are Not Acceptable.  


Graphical MMI shall have a fast update time of 0.2 secs. oversized screens of 30 x 30 size shall be possible, this would dispense the need to compress the graphics limited to the screen size.   Features like Pull down menu, On Line help, decluttering etc., should be available.


On line programming of the Field Controller, reports configuration should be possible.


The BMS application programs shall be specifically developed for the management of building installation.


It shall be possible to create graphics, modify them and store them without any specialist programming knowledge.


Direct Access feature of the software shall make it possible for the operator to tunnel through the system for direct access to the DDC controllers.


Upto five third party software should be possible to run in the multitasking environment.


The following user programmes  must be processed by the management station:


(1)
Operating functions



-
Via graphic management schematics with dynamic display of actual status information



-
manual control of parameters and status variables of the electrical and mechanical plant



-
manual switch of programs which are not part of process routines.


(2)
Monitoring functions



-
automatic monitoring of connected plant



-
automatic monitoring of the system


(3)
Data evaluation functions



-
for the individual processing of operating data for building management


(4)
In standardized form for :



-
trend reports



-
consumer statistics



-
faults statistics



-
maintenance management


(5)
Display functions



-
for the representation and display of operating data and management information in alphanumeric and graphic form



(6)
Management functions



-
for optimization of energy consumption as long as this cannot be executed exclusively in the lower levels



-
for rational use of personnel


(7)
Access control functions



-
different operating levels for all information and all data by way of code word or user key


(8)
Commissioning functions



-
for system specific software of the field stations and the management system



-
downloading the system specific software of the DDC units



-
testing of the software in connection with electrical and mechanical plant



-
automatic and periodic storage of all system data


(9)
Test functions



-
automatic and continuously running test functions for system tests (hardware and operating software) and management system configuration (communication)



-
test tools for individual hardware and software components which can be activated manually



-
Self test functions for individual system components which can be activated manually.


Graphics

A wide range of colour graphics shall be displayed on the screen, e.g. :


-
overall building site layout, building elevation, system topology, floor plans, pipe and ductwork plans, installation diagrams, system schematic diagrams, plant symbols, etc.


-
tables


-
curves


-
Various diagrams (line drawings, bar charts, pie charts, etc.)


The data base management software shall handle up to 128 schematics with over 400,000 graphic symbols.


The operator terminal of the management system must be a high resolution colour screen (640 x 480 pixels). The representation of the symbols and plant must be 8-colour at least.  The colour themselves should be selectable from a spectrum of 64 colours.


For large schematics (for which the size of a normal screen would not be sufficient)  across and jump function must be provided to a minimum size of 30 x 30 screens to increase the display area.


Across and a pan function by way of mouse in real time in all directions and the direct selection of a screen segment must be ensured.   For selective display, it must be possible to structure the screen contents (symbols, etc.) into 12 functional groups (e.g. in accordance with the plant).   It must be possible to define the groups individually and to delete them individually to ensure clear display.


It must be possible to call up additional text blocks (e.g. names and telephone numbers, etc.) in the form of so-called pop-up windows in addition to the drawings displayed on the screen.


It must be possible to generate the following colour graphics or graphic drawings on the screen.


-
building layouts and dispositions


-
plant pictures


-
curves


-
diagrams (lines, bars, columns and pie-charts)


The display is by way of standard symbols and symbol groups.   It must be possible to store these in a symbol library.   Additionally, there must be the possibility to create and store customer specific symbols.  To increase clarity and for a better documentation of the system, it must be possible to integrate drawings which were created on a commercial drawings program or which were imported by using a graphics scanner.


Symbol library

Standard DIN/BS symbols shall be stored in a library and it shall be possible to be recalled with the mouse.  It should be possible to position and move them around as required, anywhere within the plant schematic.


Symbols which are not in the standard library shall also be created to meet customer requirements.  They shall be stored in a project library to be recalled at later date.

                  Pan and jump functions

The size of the plant schematic, shall cover an area equivalent to 30 x 30 screens, shall dispense with the need to compress diagrams into the area defined by the size of the screen.  


The mouse shall be used to pan in all directions in real time, and to jump from any section of the plant schematic directly to another section or to another level.


An overview map shall allow the complete plant schematic to be represented on a single screen.


Colour and shape

Symbols and items of plant shall be allocated to a range of eight colours from a palette of 64 colours.


The status of dynamic items of plant shall be indicated by a change of colour (e.g. green for "ON" and red for "OFF").   Further, in the case of alarm or error messages for example, the symbols representing items of plant should be made to flash.


A shape change library shall also be made available, containing symbols which alter their shape as their status changes (e.g. boxes labeled "ON" change to read "OFF").


Text labels
To provide further information, text labels may be added in the vicinity of each item of plant displayed.


Declutter

Upto 12 functional categories in the plant schematic shall be defined, each of which shall be removable from the screen individually.   This shall allow the operator to delete temporarily any equipment classified as "Electrical" for example, and so provide a better overview of the other sections of the system (e.g. the HVAC plant).


Reporting and record keeping

It shall be possible to show a variety of automated reports and records (event reports, group reports, etc.) on the screen or printed out on the various printers. The printer shall be connected to the system controller.


(1)
Trend and history



Monitoring and control process : The BMS shall allow the operator to follow the control processes, including measured values on the screen (e.g. record of return, flow and room temperatures during the boost period).  It shall be possible to show up to twelve curves simultaneously.   The sampling rate and the format of the graphics shall be selectable.



It shall be possible to enlarge any section of the diagram by means of a zoom function.


(2)
Energy management



Various records shall be complied automatically, for example to provide information on the amount and cost of the energy consumed.



Examples :



-
Daily, monthly and annual reports on energy consumption (oil, gas, electricity) and the associated costs).



-
Table of heating and cooling degree days and the related energy consumption.  A comparison of these values shall allow any energy wastage to be identified.



-
Power consumption (kW) as a function of time (e.g. per day).  This kind of load profile indicates where power peaks occur and can therefore be used as a starting point for determining the measures required to limit consumption.


Operating the system


The BMS software shall be operated interactively, primarily with the mouse, and to a lesser degree with the keyboard. No specialized computer knowledge should be required.


The operation of the management station must be interactively with mouse (or similar) and by way of alphanumeric keyboard. The menu must be menu driven, i.e. on the top screen boarder there must be a menu bar.   It must be possible to supplement each of the menu fields with 4 additional menus by using pull down functions.


In order to ensure a fast operation and evaluation of all display, it must be possible to graphically display all connected systems on the screen in the form of principle diagrams. The principle diagrams must be structured hierarchically in form of a menu tree.


It must be possible to create, amend and store the plant diagrams with the mouse and keyboard without specific programming knowledge.  Alarm and fault messages must be highlighted by change of colour and flashing.


The communication level

The field controller of the BMS shall be an intelligent module which can be operated autonomously and does not need to be located centrally.  In information technology terms, it may be described as a network node.

(1)
System design



As a decentralized module with autonomous intelligence, the System Controller shall be able to process, store and handle a large volume of data.   In this way all the demands placed on an advanced control and management system shall be met in full.



     -
The management station shall be a standard personal computer.



-
Tasks shall be shared by the management station, the System Controller and the locally operating DDC Module, all of them shall be able to process the data simultaneously so that the overall processing time is reduced.   At the same time queues of data are minimized by event and priority related bus administration.   As a result the fast response time required for optimum operation are achieved.



-
The modular structure of the BMS network shall be advantageous for electrical installation, because cable connections to the peripheral devices would be kept to the desirable minimum length.   (DDC Modules shall operate close to the plant).



-
The autonomy of the modules increases operating integrity; in the unlikely event of fault occurring in one of the modules the others shall continue to operate independently.



-
The flexibility of the system shall leave scope for further expansion when, for example, plant or new buildings are added.


(2)
Communication



The System Controller shall coordinate the flow of data in both directions via three buses:  it shall be responsible for the communication upwards to the management station, on the same level with other system controllers and downwards via the interface to the locally operating DDC modules.


(3)
Functions



-
The System Controller shall contain a comprehensive range of function blocks, with which digital and numerical variables can be logically connected in a wide variety of configurations.  Programming shall use block technology (on the same principles as those used in functional block diagram technology).



-
The System Controller shall be capable of sorting a wide variety of data (e.g. alarm and error messages) into categories based on any criteria.   The data shall be prepared in such a way that it can be used directly by the management station, a local printer or a local operator terminal.



-
In addition to exchanging data with the management station and the other System Controllers in the same network, a further capability of the system controller shall be to transfer non-critical, global data between DDC modules in different groups (i.e. on different buses).



-
To implement the energy saving programmes function blocks like optimum start-stop, duty cycling, etc., should be available.   Additional management strategies like chiller optimization, enthalpy control, maximum demand, etc., programmes should be freely programmable.


(4)
The interface



The interface transmits and receives data both via the DDC bus and via the trunk bus of the System Controller.



The tasks of the interface shall include :



-
Processing the installed DDC data points



-
Converting local System Controller addresses into physical DDC modules addresses.



-
Monitoring topology and DDC bus communication



-
Optimizing communication between the interface and the System Controller.



-
Synchronizing date, time and daylight savings time adjustments in the interface and the DDC modules.


(5)
Networking facilities



At the Management level the BMS shall be capable of networking all the workstations and also support a Novell File Server, using Novell Netware V 3.12 software.    

   

The project data, project information, maintenance data will be stored in the file  server in a single centralized location at the management level. The Novell Network must support network printing facility and E mail usage.

   

The BMS shall allow networking of wok stations and the system controllers on a Ethernet TCP/IP.



At the processing level, the BMS shall allow to integrate all the system controllers on LAN.



The BMS must allow for the following up gradation in the future :



-
The BMS offered must be capable of being extended with controllers on the  BACnet protocol and the LON bus.



-
The BMS must allow to integrate future BACnet controllers on the process level  and provide inter-process communication with existing controllers.



-
The BMS must allow to be extended with controllers on the BACnet protocol and the LON Talk technology.



-
The BMS must allow for integration of BACnet devices on the process level via LON bus and on the management level via Ethernet TCP/IP.


Direct digital control and interlock system :

The processing level of the BMS:


The DDC level shall be an autonomous control and interlock system.  It shall also represent the processing level of the BMS. It shall communicate with the System Controller via the interface.


(1)
System configuration



At the heart of the DDC system shall be the Microprocessor based modules which can be individually programmed according to the functional requirements.



The following features shall be available :



-
Compact card modules, distributed at equipment level for large installations with scope for future expansion.



-
Standard applications on the plug-in type EEPROM.   Programming of the EEPROM should be possible on the field apart from the office



-
Whenever warranted, it should be possible to use card type controller with terminal module carriers and input/output modules.



In the case of the DDC card modules, the interface to the peripheral devices shall be formed externally by the terminals on the compact card or the input/output module carriers and the terminal input/output modules of the card type controller.



The DDC compact modules shall be connected directly to the plant via the screw terminals on the side of each device.



The same PORTABLE operator's terminal shall provide the operator with access to all control data, parameters, switch times, run-time totalize readings and alarm messages.


(2)
DDC data Bus



This bus shall allow the DDC modules to communicate with each other and provides the user with access via the operator terminal to all the connected DDC modules.



The compact card modules, within the same enclosure, should be connected to each other via flat bus cable and via adaptor it should have the DATA bus cable between distant controllers.



When several DDC card modules are interconnected, a continuous electrical connection shall be formed through the base of the housings.   This rear DDC bus shall also be connected internally to the service socket from where it shall be possible to connect to a special bus adaptor and extended into an external DDC data bus.   In this way, remotely located DDC modules shall be connected to each other.



The interface hardware shall be same as that of the DDC card module and it shall thus communicate with the DDC modules via both the rear DDC data bus and the external DDC data bus.



DDC compact modules shall be connected to the external DDC bus with an adaptor.



Up to 16 DDC modules, the interface and a maximum of 15 operator terminals may be connected to one DDC data bus.



-
Data must be kept even in the event of power failure.  Power failures and peak loads must not cause data loss.



-
Permanent self-monitoring of the system must be ensured by integrated test and service functions.



-
Suitable interfaces and appropriate in/outputs must allow the integration of all electrical and mechanical plants.


Central for setting parameters/structuring and programming

It must be possible to enter and/or amend all parameters (setpoints, control algorithms, time, etc.) and the structure diagrams (control and interlock programs) into the lower levels system controllers and DDC units-centrally from the management station and/or the operator terminal from the system controller with a download function.  The system manager must be able to read and write all data centrally.


DDC unit  (with 32 BIT Microprocessor only)

A programmable process system with standardized 19" rack technology in modular construction.  The DDC unit must be self-sufficient and ensure the automatic operation of the electrical and mechanical plant & should be complete with digital display.


Function

It must be possible to set the parameters and structure the application programs by using a graphic and element oriented programming language.


For the generation of the application programs, the following function elements are required as a minimum.


-
Reset functions


-
Setpoint jump


-
Positioning time


-
P-controller (reverse or direct acting)


-
P1-controller (reverse or direct acting)


-
PI-controller with I-deletion (reverse or direct acting)


-
PID controller (reverse or direct acting)


-
2-point controller (reverse or direct acting)


-
Proportional additional sequences (reverse or direct acting)


-
Data transmitter (digital or analogue)


-
Data converter (analogue-digital or digital-analogue)


-
Ring Counter


-
Timer (switch on or switch off)


-
Logic operations :



*
logic "AND" (2,3 or 4)



*
logic "OR" (2,3 or 4)



*
logic "EXOR"



*
logic "NOT"



-
Comparative operations:



*
Maximum values (2,3 or 4)



*
Minimum values (2,3 or 4)



*
Average values (2,3 or 4)


-
Enthalpy calculation


-
Optimiser


-
Mean value calculation


-
Hysteresis


-
Output steps (digital or analogue) - Digital outputs shall be potential free outputs. Analog outputs shall be true analog outputs (0-10 V DC, 0-20 V DC, 0-20 mA & 4-20 mA)


Above blocks shall be resident in the DDC Controllers and independent of any high level interfaces/controllers.


Further, the DDC unit software must have the following additional functions:


-
Free selection of range and unit (dimension) of all signals (measured values, accumulated values, calculated values, etc.)


-        Free allocation of access protection in accordance with operating                   priorities


-
Free definition of manual override priorities (software) from operator terminal and/or management station.


Construction


The DDC units must be designed in 19" housings for installation in 19" standard racks on top hat rails or direct installation on base plates.   For installation of several units in one control panel a plug-in communication connection must be provided so that hard wiring is not required.   the transmission of signals from the process interface must be carried out via universal (analogue or digital) and digital in/outputs.


DDC-unit


8
universal inputs


8
universal outputs


8
digital inputs


8
digital outputs


16
universal inputs


16 
universal outputs


8
digital inputs


56
digital inputs (multiplexure)


Compact modules


10
universal inputs


2
universal outputs


2
digital outputs


2
analog outputs


Each DDC Controller shall have a resident real time clock with a battery back-up for a minimum of 5 years.


Portable operator's terminal

Each DDC Controller shall have a dedicated service port to plug in the portable operator's terminal (POT). It shall be possible to read, write and change any parameters on a bus by plugging the POT to any one of the Controllers on the communication trunk. The portable operator's terminal shall have a visual and audible alarm with mute facility on its facia. The POT shall have minimum three password levels.


Connection of peripheral devices

The signal adaptation and the transmission of signals between the peripheral devices (such as sensors, control devices, starters, etc.) and the DDC system must be on remote terminal module carriers and plus in terminal modules. The peripheral devices are connected by screw terminals.


The connection to the DDC system must be unmistakably by plug-in ribbon cables.  For a direct (independent of DDC unit) override control (safety interlocks) of the connected inputs and outputs (control device, etc.) via external voltage-free contacts, additional connection terminals must be provided for the output modules.


The terminal modules must function independently of the DDC system.   The integrated manual switches allow emergency operation of the systems, should errors occur. Individually plug-in terminal modules are required for each data point, so that the possibility of isolating the plant from the system facilitates the maintenance and service work and ensures that plant can be expanded or modified depending on the demand.


(1)
Terminal Module



The terminal modules must meet the following requirements :



-
Electrical separation between the electrical and mechanical plant and DDC system



-
Integrated manual 0-automatic switch for manual emergency operation independent of the DDC system



-
Permanent display of operating stages by way of integrated LED



-
Clear labelling of all data points



-
Possibility of separating the electrical and mechanical power from the DDC system by removing individual terminal modules



-
Connection of all active and passive standard signals (0..10V, 1(4) 20mA, resistance transmitter, Pt.100 etc.)



-
Counter inputs



-
Outputs to all standard control devices (modulating, reversible, etc.)


(2)
Integrated Room Controllers



All FCUs shall be provided with DDC based controller with PID control action. The controller shall have communication capability with the BMS. 



The Offices shall have a room unit having the temperature sensor, setpoint adjustment and fan speed switch. The basic setpoint shall be programmed on the controller and the room unit shall have a facility to offset it by + 3 deg.C. The room unit shall be in two parts- the electronic assembly and the base plate. Transparent covers shall be provided to protect the room unit from damage during furnishing and renovations.



The Residences shall have a room unit having the temperature sensor and fan speed switch. The basic setpoint shall be programmed on the controller. The room unit shall be in two parts- the electronic assembly and the base plate. Transparent covers shall be provided to protect the room unit from damage during furnishing and renovations.



The Public / Utility FCUs shall have a room unit having the temperature sensor. The basic setpoint shall be programmed on the controller and the speed control will be by the controller. The room unit shall be in two parts- the electronic assembly and the base plate. Transparent covers shall be provided to protect the room unit from damage during furnishing and renovations.



The Shops shall have a room unit having the temperature sensor, setpoint adjustment and fan on/off switch. The basic setpoint shall be programmed on the controller and the room unit shall have a facility to offset it by + 3 deg C. The room unit shall be in two parts- the electronic assembly and the base plate. Transparent covers shall be provided to protect the room unit from damage during furnishing and renovations.



The room unit shall have the facility to connect the portable service terminal for reading and writing of parameters. Once connected, the Service terminal shall be able to access all the FCU controller in the building (and on the same bus).The built-in relay in the controller shall be used to enable and disable the operations of the FCU motor from the BMS or the Service terminal.



The FCU shall be provided with a 3 port modulating valve of red brass body with spring return facility. The actuator shall be modulating type using the latest Pulse Width Modulation (PWM) Technique. Floating control signal actuators shall not be acceptable. The valves shall have pressure compensation ring to compensate for the system pressure. The valves shall be suitable for 16 bar rating.



(3)
Documentation



In order to have a clear system documentation, the following documents have to be provided :



-
system diagram



-
wiring diagram



-
lists of parameters


For hand-over all documents must be up to date and provided with the date.


(4)
Services



The type and scope of the required services are described below.



The rates for engineering, commissioning and adjustment must contain all services required to ensure optimum operation of the plants.


(5)
Engineering/Planning


In addition to the required, complete documentation, the service must   include:



-
analysis of all functions together with the contractor



-
binding information about conditions of connection of equipment


-
scheduling and coordination with the contractor and design engineer


(6)
Commissioning/Adjustment



Function-oriented commissioning includes the following services, which are to be provided by BMS specialist :



-
verification of the external connections of the equipment



-
verification of the data transfer channels of the system



-
loading and testing of all basic and user programs belonging to the equipment



-
optimization of the control parameters



Electric and electronic controls related equipment


Ambient Conditions

All controls shall be capable of operating in ambient conditions varying between 0-50 o C and 90%  RH  non-condensing.


Conduit Entry

All control devices shall, unless provided with a flying lead, have a 20 mm conduit knockout.  Alternatively, they shall be supplied with adaptors for 20 mm conduit.


Ancillary Items

When items of equipment are installed in the situations listed below the BMS/ Control Specialist shall include the following ancillary items:


(1)
Weather Protection



All devices required to be weather proofed shall be to IP 65.  All controls, peripherals and associated accessories serving Chillers, Roof Mounted Air Handling Units and other equipment which are exposed shall be protected from Dust, Rain and Solar Radiation.


(2)
Pipe work Immersion


Corrosion resisting pockets of a length suitable for the complete active length of the device, screwed 1/2" or 3/4" BSPT suitable for the temperature, pressure and medium.


(3)
Duct Mounting (Metal or Builders Work)



Mounting flanges, clamping bushes, couplings, lock nuts, gaskets, brackets, sealing glands and any special fittings necessitated by the device.


Additional Features

(1)
'Concealed Adjustment' 



All two position switching devices shall have concealed adjustment unless detailed otherwise in the Motor Control Centre Equipment Schedules.


(2)
'Hand Reset' Features 



All two position switching devices requiring a hand reset feature are detailed in the Motor Control Panel Equipment Schedules.


(3)
Operating Voltage 



All two position switching devices shall operate on 240 V A.C. and all accessible live parts shall be shrouded.  An earth terminal shall be provided.


Samples   


Samples of all types of room mounted equipment (i.e. detectors, thermostats, etc.) shall be provided by the BMS/Controls Specialist for approval by the Consultant.


Accuracy 



Control and measuring devices shall have the following limits of accuracy:


Temperature

:
+ 1oC over the range of -50 to +150oC


Pressure

:
+ 1.5% of measured value


Humidity

:
+ 5% RH over the range of 10 to 90% RH


Averaging Elements


Averaging elements shall be used on supply air ducts having a cross-sectional area exceeding 0.6m2 and shall have a minimum capillary length of 8.2 M.


The capillary element shall be serpentine across the whole duct.


Where the span of the element is less than 1 M then it shall be fixed with purpose-made clips and may be unsupported across the duct.


Where the span of the element is above 1 M then it should be supported on Unistrut or similar rigid support.  The element shall be clipped every 200mm and the supports and hangers shall be adequate to prevent vibration of the element.


Room Thermostats

Room thermostats shall be suitable for mounting on British Standard conduit boxes.


Scale ranges shall cover a band of at least 5oC and shall generally be 5 to 30oC in the Motor Control Panel Equipment Schedules.  The operating differential shall not exceed 1oC, under all load conditions, for rates of temperature rise and fall within the controlled space of 3oC per hour, and 2oC for rates of 14oC per hour.


Where room adjustment is required, as detailed in the Motor Control Panel Equipment Schedules, this facility shall include mechanical stops to limit the amount of adjustment.


Manual override shall only be provided when detailed in the Motor Control Panel Equipment Schedules. 


Pressure switches for Air Systems  


Pressure switches for Air Systems shall be diaphragm operated.  Switches shall be supplied with air connections permitting their use as static or differential pressure switches. 


The switch shall be of differential pressure type complete with connecting tube and metal bends for connections to the duct.   The housing shall be IP54 rated.  The pressure switches shall be available in minimum of 3 ranges suitable for applications like Air flow proving, dirty filter, etc. The setpoint shall be concealed type. The contact shall be SPDT type with 250 VAC, 1A rating.


Shall be supplied suitable for wall mounting or mounting on ducts in any plane. It should be mounted in such a way so that the condensation flow out of the sensing tips. Proper adaptor shall be provided for the cables.


The setpoint shall fall within 40%-70% of the scale range.


Shall have differentials adjustable over 10%-30% of the scale range.


Air flow Switches


The Air flow switches shall be selected for the correct air velocity, duct size and mounting altitude.


Where special atmospheric conditions are detailed in the Motor Control Panel Equipment Schedules, the parts of the switches shall be suitably coated or made to withstand such conditions.  Any variations from standard shall be detailed in the Tender.


Shall be suitable for mounting in any plane.


Water flow switches


Water flow switches  shall be selected for the correct water velocity and pipe size and mounting attitude.


Level switches  


Level switches  shall be selected for the fluid type, system pressure and have adjustable differentials.  They may be :


(1)
Conventional float type


(2)
Capacitance type


(3)
Conductivity type


Where conductivity types are offered they shall include all probes (including earth).


Room Temperature/Humidity Detectors 


The temperature sensor shall have sensitivities such that a change at the detector of 0.2oC from the stabilized condition is sufficient to start modulating the corrective element.


The temperature sensor shall be with silicon sensor having positive temperature coefficient.  The sensor shall be field wired using a unscreened cable to a base plate.  The sensor housing shall plug into the base so that the same can be easily removed without disturbing the wiring connections.  The protection standard shall be IP30 in accordance with IEC 144, DIN 40050.  These should be generally mounted 1.5 m above the floor level.  These should not be mounted near the heat sources such as windows, electrical appliances, etc.  The final location shall be as per the consulting engineers' approval.  The sensor shall be linear over -50oC to 150oC.


Shall operate on extra-low voltage and be suitable for mounting on British Standard conduit boxes.


The humidity sensor shall be in an independent housing or be combined with the room/duct type temperature sensor in the common housing.   The sensor should be electronic type with capacitive sensing element.  As a minimum should have a range of 10 to 90% RH.


Immersion/temperature detector and duct mounted temperature/ humidity detectors


The temperature sensor shall have sensitivities such that changes at the detector, for 0.3oC and 0.2oC respectively, from the stabilized conditions, are sufficient to start modulating the corrective element.


The humidity sensor shall be in an independent housing or be combined with the room/duct type temperature sensor in he common housing.   The sensor should be electronic type with capacitive sensing element.  As a minimum should have a range of 10 to 90% RH.


Duct mounted averaging element detectors shall have a minimum sensing length of 8.2m.


The temperature sensor shall be with silicon sensor having Positive Temperature Coefficient. The sensor shall be field wired using a unscreened cable to a base plate.  The sensor housing shall plug into the base so that the same can be easily removed without disturbing the wiring connections.  The protection standard shall be IP43 in accordance with IEC 144, DIN 40050.  


The wiring terminals shall be plug-in type for easy installation and maintenance.  The sensor shall be mounted in the duct based on the guidelines given by the specialist control supplier.  The sensor shall be linear over -50oC to 150oC.


(1)
Pressure Detectors (for liquids and gaseous media) 



Pressure detectors shall be suitable for the suitable for the medium and the working temperatures and pressures.  The pressure detector shall be capable of withstanding a hydraulic test pressure of 2 times the working pressure.



Connections shall be suitable for 1/2 to 1/8th in o.d. copper tube.



Ductwork versions shall be supplied with the air connections permitting their use as static or differential pressure detectors.



The setpoint shall fall within 40%-70% of the sensing range of the detector.



The detector shall have a sensitivity such that a change of 1.5% from the stabilized condition shall cause modulation of the corrective element.



The static pressure sensor shall be rated for IP65 and the differential pressure sensor shall be as a minimum IP54.



The principle of operation should be based on a hall-effect transducer.  The diaphragm should be copper benylium type.



The sensor must be pressure compensated for a medium temperature of -10 to 80oC with ambient ranging between -25 to 60oC.



(2)
Air Pressure sensor:  



The pressure sensor shall be differential type.  The construction shall be spring loaded diaphragm type.  The movement of the membrane in relation to the pressure should be converted by an inductive coupling which would electro magnetically give an output suitable for the controller.  The pressure sensor shall in a housing having IP54 ratings in accordance with IEC529.  Suitable mounting arrangement shall be available on the sensor.  The sensor shall come complete with the PVC tubes, probes, etc.


Actuators


Shall be installed in accordance with the manufacturers' recommendations.


Shall have a sufficient torque to open and close valves and dampers against the maximum out of balance pressure across them.


Control Damper Actuators


Control Damper Actuators shall be of the type where the damper spindle passes through the actuator and is secured by a U clamp.


Rotary type damper actuators shall be used on the project.  The actuators shall be IP54 and have maximum noise level of 45 dB(A).  The actuators shall not require any maintenance.  The actuators shall have sufficient torque ratings to operate the dampers of various sizes.


These should be available in spring return versions as specified elsewhere in the document.  Limit switches, if required/specified, shall be provided for.


The actuators shall be suitable for On/Off and modulating operations.


Actuator Additional features


Actuator Additional features are required when detailed in the Motor Control Panel Equipment Schedules or the Performance Section of the Specification.


(1)
Auxiliary Switches:  



For On/off applications, the actuators shall have changeover contacts suitable for 220v a.c. 2 amp rating.



Auxiliary switch packs containing at least one, if specified two, electrically independent switches one for each end of the motor travel, adjustable for operation over at least half the motor travel.


(2)
Feedback signal  



One 0 to 10v d.c. signal should be available from the modulating damper actuator for parallel operation or as feedback.


(3)
Fail safe  



Auxiliary spring or power pack for fail-safe conditions shall be provided for all actuators (except butterfly valves).


The spring shall be rated for a minimum of 1000 operations.


The power packs shall have their batteries trickle charged and each full charge shall be capable of operating the actuator ten times.  The battery shall require no maintenance and shall have a life of at least 5 years.


Both fail safe devices shall have sufficient torque to open or close valves and dampers against the maximum out of balance pressure across them.


 PRESSURE INDEPENDENT BALANCING CUM CONTROL VALVES
Each  Air  Handling Unit  /  Fan  Coil  Unit  shall  be  provided with  2/3Way  Pressure Independent Balancing Cum Control Valve with Integrated in a single Body with Globe Type in Construction as indicated in BOQ.

Control - Valve should be equipped with electronic modulating actuator which can accept either 4(0)-20 mA / 2(0)-10 V DC signals. Operating voltage for actuator shall be
24V AC. Delta p controller should ensure 100% valve authority at all loads (part load Actuator shall be able to work against maximum closing pressure of 6 Bar at full load). With feedback signal to Control system. 230/24V transformer shall be included.

Balancing – Each Valve should have steeples adjustable maximum flow limitation as per the designed flow rate of coils. Balancing should be done only in Valve not in actuator so that at any given condition of failure balancing is not lost and easily accessible.
All Valve actuator shall be microprocessor based with self calibrating feature. Valve should be of linear control characteristics with stepless characteristics.

Valve Specifications
	Discription
	For 15 to 32 mm
	For 40 to 150 mm



	Diff Pressure (P1-P3)
	16 To 400 kPa
	35 To 600 kPa

	Media Temperature
	+1 ° to 110 °C,
	-10 ° to 120 °C,

	Body
Material
	Brass
	Grey iron/Ductile iron

	Test Ports
	Needle measuring nipple
	Needle measuring nipple

	Shut off Leakage
	Max. 0.05% of Kvs
	Max. 0.05% of Kvs

	Stem Seals
	EPDM
	EPDM

	Maximum Close Off Pr
	Minimum Should be 400 kPaD,
	600 kPaD

	Pressure rating
	PN16 or above
	PN16 or above


Actuator Specifications for All Sizes
Supply Voltage
: 24V AC (230/24 Transformer shall be included)

Power Consumption
: 10V AC Max.

Frequency
: 50 HZ

Control Input
: 2-10V DC, 4-20mA, 3-point Selection.
Position Output
: 2-10V DC 4-20mA

Body Housing Insulation
: Non Corrosive - IP 40 or above

Valve Body and Characteristics 
	1.
	Pressure   Controller   Device   should  maintain   the   Pressure,  apective
	of

	
	fluctuations in the system with the help of a self adjusting diaphragm.
	

	2.
	Control valve shall accurately control the flow, with help of  Modulating Actuator
	


3.   All Valve Sizes should have Testing Ports for verifying the flow with respect to the

Differential Pressure.

Valve Actuator and Housing

1.   Control/Dip Switch Setting should be easy to access for doing the balancing at site.

2.   The  valve  should  be  mounted  with  the  actuator  above  the  valve  to  prevent

condensation water leaking into the actuator.

Valve Flow Balancing 
1. Balancing & Control: Balancing should be accomplished by the Diaphragm and   Control should be taken care by Actuator receiving signals from Room Thermostats or BMS.

2. Manual Override facility shall be provided to either open or close the valve.
3. Flow Setting Balancing  (Commissioning) for the Valves should be simple and not require measuring devices.

4.   Proper operation of the valve should not be dependent on additional operations like de-airing of the valve or flushing procedures


CONTROL VALVES (MODULATING)


General

All the chilled water/LTHW coils having flow greater than 0.5 l/sec shall have cast iron body modulating valves on the AHU coil return line.  These valves shall be with the magnetic actuators having fast response time of approximate 1 sec.  They shall be spring return type to go to close position in case of power failure.  All these AHU control valves to have integral hand wheel for manual override purposes. The manufacturers logo should be embossed on the valve body.


Valves below 50 mm shall be screwed type complete with union coupling supplied by the valve supplier.  Valves equal and above 65 mm shall be flanged type with flange dimensions according to DIN 2533, PN16. All valves shall be suitable for working water pressure of 10 bar.


All the chilled water coils with flow rates equal or less than 0.5 l/sec shall have red brass body valves with a separate magnetic actuator, with linear characteristics.  The valves should be spring return type complete with manual over-ride.  The actuator shall be IP40 to IEC529, DIN40050.  The valves shall be suitable for the working water pressure of 10 bar.


Valve Bodies


Valve bodies  upto and including 50 mm shall be screwed to BS 21 and above 50mm they shall be flanged to PN16. The body construction and flanges shall be suitable for the medium, temperature and pressure of the systems. All valve bodies shall be rated to 16 bar.


Construction


Construction with the exception of butterfly valves, shall be of the single seated plug. No plugs or trims shall be constructed of materials liable to corrode or cause sticking.


Let-by

On liquid applications let-by shall not exceed 0.05% kv (through straight port) of full duty for disc type valves.


Characteristics

The valves when used to control heater exchangers shall have linear characteristic and their range ability shall not be less than 500:1.


Three and four port valves shall give a constant total flow characteristic, within + 10%, for all valve positions.


Authority

All three-port modulating valves shall be selected to have an authority between 0.3 and 0.5.


For the Essential and Non-Essential chilled water circuits, these have pressure regulating valves the authority shall be based on the pressure drop of the terminal load coil to be controlled. The authority shall be based on the pressure drop of the total system.


All three and four-port valves shall be selected to have an authority of not less than 0.5.


Three-Port Valves


Three-Port Valves shall be selected to ensure that each valve is capable of opening and closing against the maximum differential head which may be applied across the valve in its circuit.


Butterfly valves  


Butterfly valves shall be manufactured by the Controls Manufacturer or alternative, approved by the Engineer.


Intelligent room control unit

Where called for in the System Description Section, the terminals units (FCUs,  etc.,) shall be controlled by individual (intelligent) room controllers. These IRC controllers shall accept an assortment of inputs and should have three slots for the different type of outputs depending on the application. These shall operate in the following modes :


Comfort


Stand-By


Energy Hold-Off


It should be capable of accepting variety of inputs such as :


Main temperature sensor (Room, etc.)


Auxiliary temperature sensor (Supply air, etc.)


Setpoint signal


The following outputs shall be made available through the individual output cards to be placed in the slots of the controller. The outputs shall be as follows :


0 to 10 VDC


0 to 20 VDC Phase cut


2 point control (on/off)


3 point control


The outputs shall be provided as per the control requirement. It should be possible to have on/off outputs via trunk communication from the central of the BMS.


Each controller shall be stand-alone type and shall not require the BMS or any other controller for its operations. Multi controller arrangement shall not be accepted. 50 controllers shall be on one bus and shall communicate with the BMS via a BUS adaptor. Each controller shall be provided with "Electronic Overload Protection" with a 3 minute reset time. It should be possible to use a master slave arrangement between the controllers serving a large space with multiple terminal units. The 3-speed control switch may be on a separate plate.


An operator's terminal shall be provided to initialize the controller, read write the data and service the installation. It should be possible to communicate with all the controllers on a common bus from any controller on the bus.


If required the controller should be able to operate in cascade mode with another controller .


It should be possible to have special operating features such as un-occupied temperature reset, temperature setpoint adjustment, unit start/stop and operation at minimum volume via the Central BMS.


The controllers shall be suitable for DIN rail mounting or by means of four screws. A window should be provided to see the output cards. An LED shall be provided to indicate the healthy communication of the controller.


The peripherals for the terminal unit control shall be provided as described elsewhere in the document/drawings.


Training

All training shall be by the BMS contractor and shall utilize specified manuals and As-Built Documentation


Operator training shall include sever, six-hour sessions encompassing:


- Modifying text and graphics


- Sequence of operation review


- Selection of all displays and reports


- Use of all specified OS functions


- Use of portable operators terminals


- Trouble shooting of sensors (determining bad sensors)


- Password assignment and modification


One training session shall be conducted at system completion, and the others shall be conducted within forty five days of system completion.


Warranty

All component, system software, parts and assemblies supplied by the BMS contractor shall be guaranteed against defects in materials and workmanship for five years from acceptance date.


Labour to troubleshoot, repair, reprogram, or replace system components shall be furnished by the BMS contractor at no charge to the owner during the warranty period.


All corrective software modifications made during warranty service periods shall be updated on all user documentation and on user and manufacturer archived software disks.

20.
Control Wiring
a.
General


The electric and control wiring of Energy Management System as well as controls etc. and earthing of all equipment shall be carried out as per specifications given hereunder :

b.
General wiring for control system

i.
The wiring for above items shall be carried out in conduits.


ii.
The wiring in conduits shall be 1100 volts grade.

iii.
The conduits used shall be of high quality, all joints shall be made with sockets. The bends and elbows shall have inspection covers fixed with grease free screws. The joints shall be water tight. Approved metal saddles shall be used to secure the exposed conduits at a space of 1 meter or less. The connection of the conduit to switches etc. shall be secured by a check  nut and ebonite bushes provided  at the ends of conduits.

iv.
Flush inspection covers shall be provided in case of concealed, recessed conduits. The staples for the conduits shall not be spaced more than 0.60 meters apart. Before filling up the chase with concrete the conduits should be given a coat of rust proof paint.

v.
The wires shall be drawn only after all the conduits have been properly fixed in position.

c.
Signal Cable
i.
The signal Cable shall be of 2 Cores (tuvisted pair) with 1.5 Sqmm stranded annealed copper conductor.

ii.
The individual core insulation shall be approximately 0.6 mm thick PVC and outer sheating shall be over 1.2 mm thick PVC.

iii.
The maximum resistance per condenser shall not exceed 11.0 Ohm km. and voltage rating shall be min 300 volts.

d.
Communication Cable
i.
The communication cable shall be of twisted 2 core with min 0.8 Sqmm 
stranded annealed copper condenser.

ii.
The individual core  insulation shall be at least 0.33 mm thick and outer sheath to insulation shall be min. 0.8 mm. The insulation shall be aluminium Screen and drain wire with overall PVC cover.

iii.
The maximum resistance per conductor shall not exceed (4 Ohm km) with a voltage rating of 300 volts.

iv.
The cable shall have approx. 14 to 16 Twists per meter and capacitance of 120 ft. meter.

e.
Earthing

i.
All equipment connected with electric supply shall also be provided with double earthing continuity conductors of 10 SWG.

f.
Miscellaneous
i.
The final connections to the equipment shall be through flexible 
connections in case of conduit wiring and also where the equipment is 
likely to be moved back and forth such as on slide rails.

ii.
An isolator switch shall be provided on all control panels along with fuses.

iii.
The branch lines from the main panel to each equipment shall be separated and should not crisscross other lines.

iv.
The entire installation shall be tested as per electricity rules and IS 732-1973 with amendments 1,2,& 3 prior to the commissioning of the plant and a suitable test report furnished by a competent and authorized person. The test report will be obtained by Contractor himself at his own expenses.

All exposed switch board panels, conduits, hangers etc. shall be given   two coats of suitable paint of approved color, when all work has been completed.

                                      Chapter B 
                                            Special Conditions
1.
Accuracy of lines, levels and grades.
2.
Security measures.
3.
Applicability of specifications.
4.
Change in design and drawings.
5.
Dewatering and diversion as and where needed.
1.0 
Accuracy of lines, levels and grades:
The various works shall be done true to line level and grade. The periodical checking of these by the government staff shall not absolve the contractor of his responsibility regarding the accuracy. In case of any deviation of, discrepancy in line, level or grade at the meeting faces, the contractor shall make good the discrepancy at his own cost and without any extra compensation for the additional work involved. Whenever such discrepancy is found to arise at the junction of works of different contractors, the responsibility to set right such discrepancy lies with the contractor concerned. The engineer shall further have the unquestioned right if need be to rectify the discrepancies and recover the costs from the contractor or contractors according to proportion as they may consider reasonable.
2.0          SECURITY MEASURES
In view of the strategic importance of all the projects and installations, security restriction may be imposed by the Engineer as per directions of the security authorities and the contractor shall abide by all such instructions scrupulously. In case, a system of identity cards is introduced, the contractor shall at his cost provide for his persons all such identify cards with photos, if necessary and get those duly signed by the Engineer or his duly authorized representative. The contractor shall also keep the Engineer informed regarding all visitors and obtain proper permits for their visits. No unauthorized visitors will be allowed on work site.
3.0
     APPLICABILITY OF SPECIFICATIONS:
3.1
Considering the common and general items required in execution of irrigation project, general subject wise specifications has been drawn and provided separately with the tender. This provisions suitably provides requirements of execution of each component of work in general, consistent with the present practice of the scope of work and mode of execution and standards to be observed etc for the work. Financial limitation as regards to the admissibility of work, payment and acceptance of work against the tender requirement etc is described. To avoid descriptive matter suitable reference for the relevant Indian Standards or otherwise is also specified. The whole idea is to guide the tendered regarding the execution of work so as to base his rates accordingly.
3.2
The general subject wise specifications are further supplemented in separate chapter to cover the item wise specification of work as per the Chapter A of the Bid Document. These item wise specifications will cover the specification, cover the applicable provision of the general specification considering the item description as per Bill of quantity over and above this, the specific qualifications of each item such as applicable leads, lifts, proportion of the mix, description about the execution of the item, in detail and other applicable aspects will be covered in such specification Intending bidders are therefore requested to read the Bid Document on above lines and quote their rates.
4.0           CHANGE IN DESIGN AND DRAWINGS:
4.1
The estimated quantity arrived at in Bill of quantity for various item is on finalized sections. However, the execution of work is to be carried out as per final design, drawing and. sections, approved by Executive Engineer, Discharge Division, Mohali .
4.2  
The drawings given with Bid document may change as per the advice of Chief Architect, Punjab. Therefore, during execution of work, any change in design and drawing that may be warranted on account of strata that may be met with or the materials that may be available or any reasons shall not vitiate the contract and no extra payment shall be made to the contractor.
4.3 
Any variation of materials in mix design of the contract shall not entitle the contractor for any additional claims on this account.
5.0 
      DEWATERING AND DIVERSION AS AND WHERE NEEDED
The rates of all the items in this bid are inclusive of all arrangement for the dewatering & diversion of water, if any during construction in the fair weather as well as in the monsoon during the  entire period of construction. No separate payment shall be made for any type of dewatering and diversion works. Any part of earth work, or any other work or materials washed away or damaged during the monsoon or other period and it shall have to be made good by the contractor at his own expense. It is the responsibility of the contractor to make good or repair any Government property, material or work damaged during construction period due to contractor's fault.
                                                         CHAPTER-C

GENERAL SPECIFICATION FOR MATERIALS
1.0
 GENERAL:
1.1
All materials to be used shall conform to the relevant specification as per the  latest revision 
of Indian Standard.
1.2 
Where reference to any Indian Standard appears in the specifications it shall be taken to mean as a reference to the latest revision of the standard.
1.3 
Test for materials shall invariably be got carried out by the contractor when the same are specified in the specifications. Test shall also have to be carried out, even though the same are not specifically mentioned in the specifications, if in the opinion of the Engineer in charge, the same are required to be carried out. All such tests shall be got carried out in Government laboratories and cost thereof shall be entirely borne by the Contractor.
1.4 
No collection of materials shall be made before it is got approved from Engineer in charge.
1.5 
Collection of approved materials shall be done at site of work in systematic manner. Materials shall be stored in such a manner as to prevent deterioration or intrusion of foreign materials and to ensure the prevention of their quality and fitness for the work.
1.6 
Material, if rejected by the Engineer in charge, shall be immediately removed from the site of work, if they are not removed within twenty four (IST) Hours of receiving such intimation, Engineer in charge shall got the same removed at contractor's cost. The Engineer in charge shall dispose off such materials in a manner as he chosen and the Contractors shall not be entitled to any compensation for the cost of such materials.
1.7 Approval to the samples of various materials given by the Engineer in charge will not absolve the contractor from the responsibility of replacing the defective material brought on site of materials used in the work found defective at later date. The contractor shall not claim any payment to compensation what so ever on account of any such materials being rejected by Engineer in charge,
1.8 
The contractor shall be responsible for observing the laws, rules and regulations imposed under the "Minor Mineral Acts" and such other laws and Rules prescribed by the Government from time to time.
2.0 
Specification for Materials:​
2.1. 
All materials before being incorporated in the work shall be inspected and if necessary tested before being approved by the Engineer-In-charge. Any work on which such materials are used without prior inspection (and when necessary prior testing ) and without approval or written permission of the engineer-in charge is liable to be considered as unauthorized, defective and not acceptable. The testing of materials including concrete mix design which are to be used in the works shall be carried out in the Government/recognised Laboratory before starting of work at the cost of contractor. The samples of sand, metal, cement, steel, stone, water, pipes, wood or any other materials required shall be supplied by the contractor at his own cost. All testing charges for materials and concrete mix designs shall be borne by the contractor. Any additional tests required to be carried out at any stage of the work as per instruction of Engineer-in-charge shall be carried out by the contractor at his own cost.
2.2. 
The day to day and periodical tests to be carried out on materials mixed and placed concrete, mortar etc. shall be specified by the engineer from time to time and the contractor shall allow all facilities and co-operation towards collection of samples etc. unless otherwise specified elsewhere, all labour for collecting samples for tests will be supplied by contractor free of cost to government In the following cases where testing charges will be borne by the contractor when.
2.2.1. 
The supply of sample and the carrying out of such tests at contractor's cost is provided for or clearly intended in the contract and is carried out either at the site of work, or manufacturer's place or at place/laboratory specified in the contract document.
2.2.2 
The supply of the samples and the carrying out of such tests is not provided for or clearly intended in the contract but on testing the materials is found defective and has to be rejected.
2.2.3. 
Any additional tests are to be carried out over .and above those specified in the technical specifications then in these cases the cost of testing shall be borne by the Government. The contractor shall however supply all materials required for tests and also make good at his cost materials, mixes and core holes similar for other materials as may be directed by and to the satisfaction of the Engineer. An authorized representative of the contractor shall remain present at the time when the sample or cores etc. are taken and shall authenticate the facts if so required. If the contractor's agent fails to be present as aforesaid the sample of cores etc. taken by the Engineer-in-charge or his representative shall be considered to be authentic. The contractor responsibility to produce on the works materials will however be informed of the details of such sample and cores have been taken.
2.3. 
The materials, mixes and cores etc. shall be tested day to day or periodically at the Government laboratory set up at the site of work or at nearby approved laboratory and the results given thereby shall be considered correct and authentic. The contractor shall be given access to all operational tests that may be carried out as aforesaid so that he may satisfy himself regarding the procedure and methods adopted. It shall then be the contractor's responsibility to carry out the finished items to the standards based on the laboratory designs and tests.
2.4. 
The methods of sampling and testing and the procedures and standard shall be as laid down by the Engineer-in-charge for the respective item.
         CHAPTER D
List Of BIS Standards
 A statement of relevant BIS (the Indian Standard Specification) that are applicable to the civil and electrical works is given below. All references to  BIS  means the relevant Bureau of Indian Standard Codes with all amendments published up-to the date.
	SL.NO.
	SHORT TITLE
	B.I.S NUMBER

	(1)
	CEMENT
	

	1
	Specification for ordinary and low heat Portland cement
	269-1989

	2
	Specification for Portland Pozzolana Cement
	1489(Part-I &II)-1991

	3
	Portland stag cement(Third revision)
	455-1989

	4
	Method for Physical tests for hydraulic cement(Reaffirmed 1980)
	4031(Part I &XV)latest

	5
	Method of chemical analysis of hydraulic cement (first revision)
	4032-1985

	6
	Rapid hardening Portland cement
	8041-1990

	7
	Hydrophobic Portland cement
	8043-1991

	8
	High strength ordinary Portland cement
	8112-1989

	II
	AGGREGATES
	

	1
	Specification for coarse and fine AGGREGATE from natural source for concrete
	383-1970

	2
	Specification for sand for masonry Mortars
	2116-1965

	3
	Method of Tests for aggregates for concrete(Part- 1 to Part-VIV)
	2386(Part I & VIII)-1963

	4
	Standard sand for testing of cement (First revision) with amendment 1&2 reaffirmed 1980.
	650-1991

	5
	Method for sampling of aggregates for concrete.
	2430-1986

	6
	Method of test for determining aggregates impact value of soft coarse aggregates.
	5640-1970

	III
	BUILDING STONES
	

	1
	Method of test for determination of strength of strength properties of natural building stones
	1221-1991

	
	Part-I Compressive strength
	

	
	Part-II Transverse Strength

	

	
	Part-III Tensile Strength
	

	
	Part-IV Shear Strength
	

	
	
	

	IV
	STEEL
	

	1
	Code of practice for bending and fixing of bars for concrete reinforcement.
	2502-1963

	2
	Specification for cold worked steel Deformed bars for concrete reinforcement.
	1786-1985

	3
	Code of practice for welding of M.S. Bars used for reinforced concrete Construction.
	2751-1979

	4
	Code for practice for use of metal are welding for general construction in mild steel.
	818-1950

	5
	Deformed bars for concrete reinforcement hot rolled mold steel and medium tensile steel (revised)
	1139-1966

	6
	Recommendations for detailing of reinforcement in reinforced concrete works.
	5525-1969

	7
	Specification for Mild steel and medium tensile steel Bars for concrete reinforcement (Part-I)
	432-1982

	8
	Code for practice for safety and health requirement in electric and gas welding and cutting operations. 
	818-1968

	9
	Code for practice for fire precautions in welding and cutting operations. 
	3016-1977

	10
	Measurement of Building and civil Engineering works, method Part-VIII steel work and iron work.
	1200-1993

	11
	Code of procedure for manual or metal ARC and welding of Mild Steel. 
	823-1964

	12
	Specification for filter rods and wires for gas welding.
	1278-1972

	13
	Recommendations for welding cold worked steel bars for reinforced concrete construction.
	9417-1989

	14
	Hard drawn steel wire fabrics for concrete reinforcement.
	1566-1982

	V
	MASONRY
	

	41
	Method of Measurement of building and civil engineering works plastering and pointing.
	1200-1976
(Part-XII)

	VI
	BRICK WORK
	

	1
	Code of practice for Brick work
	2212-1991

	2
	Method of measurement of buildings and engineering works 
	1200-1976(Part-III)

	3
	Classification of burnt clay solid bricks
	3102-1971

	VII
	Flooring and Dados
	

	1
	Glazed  wall tiles
	777-1988

	2
	Vitrified Tiles (Double Charged)
	15622

	VIII
	CONCRETE
	

	1
	Method of Measurement of building and Civil engineering works Part-II cement concrete works.
	1200-1974
(Part-II)

	2
	Code of practice for plain and reinforcement concrete.
	456-2000

	3
	Specification for Pre-cast concrete coping block.
	5751-1984

	4
	Method of tests for strength of concrete
	51601959

	5
	Code of practice for laying in situ cement concrete lining on canals.
	3873-1993

	6
	Specification for admixtures for concrete
	9103-1993

	7
	Method of Test for autoclaved cellular concrete products.
	6441-1972,1973
(Part-1 to IX)

	8
	Method of Sampling and Analysis of concrete.
	1199-1959

	9
	Specification for Batch type concrete mixtures.
	1791-1985

	10
	General requirements for concrete vibrators immersion type.
	2505-1992

	11
	Specification for concrete vibrating tables.
	2514-1963

	12
	Method  of test for permeability of cement mortar and concrete.
	3085-1965

	13
	Specification for flash for use as Pozzolana as admixture for concrete
	3812-2003
(Part-I)

	14
	Specification for Portable swing weigh batch for concrete (single and double bucket type)
	2722-1964

	15
	Code of practice for installation of joints in concrete pavements
	6509-1985

	16
	Code of practice for general construction of plan and reinforced concrete for dams and other massive structures.
	457-1957

	17
	General requirement for concrete vibrator screed board type (first revision)
	2506-1985

	18
	Code of practice for concrete structures for the shortage of liquids.
	3370(Part-I-IV)1965-67

	19
	Code of practice  for use of immersion vibrator for consolidating concrete(first revision) 
	3558-1983

	20
	Method of testing performance of batch type concrete mixer.
	4634-1991

	21
	Form vibrators for concrete
	4656-1968

	22
	Concrete batching and mixing plant
	4925-2004

	23
	Ready mixed concrete(first revision)
	4926-2003

	24
	Code of practice for sealing joints in concrete lining on canals.
	5256-1992

	25
	Vibrating plate compactor
	5889-1993

	26
	Concrete transit mixer and agitator
	7245-1974

	27
	Concrete stump test apparatus
	7320-1974

	28
	Method of making curing and determining compressive strength of accelerated cured concrete test specimen.
	9013-1978

	IX
	EARTH WORK
	

	1
	Method of Measurement of building and civil engineering works Part-I earth work.
	1200-1992
(Part-I)

	2
	Safety code for piling and other deep foundations.
	5121-1972

	3
	Code of practice for design installation observation and maintenance of uplift pressure pipes for Hydraulic structure on permeable foundation. 
	6532-1972

	4
	Safety code for excavation work.
	3764-1992

	5
	Method of test for soils Part-II Determination of water content.
	2720-1973
(Part-II)

	6
	Method test for soils determination of water content Dry density relation using light compaction.
	2720-1980
(Part-VII)

	7
	Method of test for soils determination of dry density of soils in place by the sand replacement method.
	2720-1974
(Part-XXVIII)

	8
	Method of test for soils determination of dry density of soils in place by the core cutter method.
	2720-1975
(Part-XXIX)

	12
	Classification & identification of soils for general engineering purpose(first revision)
	1498-1970

	13
	Safety code for working with construction machinery.
	7293-1974


	14
	Method of tests of soils (part 1 to X)
	2720 Latest

	15
	Method of load test on soils(second revision)
	188-1982

	16
	Method for standard penetration test for soils(First revision)
	2131-1981

	17
	Glossing of terms and symbolic relating to soil engineering.
	2309-1972

	18
	Method of sampling and preparation of stabilized soils for testing.
	4332(Part-I) of 1967

	X
	OTHER SUBJECTS
	

	1
	Safety code for scaffolds and Ladders Part 1 Scaffolds
	3696-1987-91(Part I&II)

	2
	Safety code for scaffolds and ladders part 2 ladders
	3696-1991(Part-II)

	3
	Recommendations on stacking and storage of construction materials at site.
	4082-1996

	4
	Plywood for general purposes(Second revision Amendment 1 to 3)
	303-1989

	5
	Test sleeves
	460-1985(Part I,II &III)

	6
	Code of practice for under drainage of lined canals(first revision)
	4558-1995

	7
	Code for practice for in situ permeability test.
	5529-1985-06 (Part 1 & 2)

	8
	Structural Steel(standard quality) (with amendment No. 1 to 3)
	IS:226-1975

	9
	Hard drawn steel wires(third revision)
	IS-432-1982(Part-II)

	10
	Concrete pipes (with and without reinforcement) Second revision)
	IS:458-2003

	11
	Code of practice for laying of concrete pipes
	IS:783-1985

	12
	Specification for mild steel types, tubular and other wrought steel fittings Part-1 mild steel tubes(Fourth revision)(with Amendments No. 1 to 5)revision)
	IS:1239-1992-04(Part I&II)

	13
	Hard drawn steel wire fabric for concrete reinforcement(second revision)
	IS:1566-1982

	14
	Structural steel(fusion welding quality)(second revision)
	IS:2062-1999

	15
	Code of practice for laying of cast iron pipes(with amendment No.1)
	IS:3114-1994

	16
	Methods of testing for concrete pipes
	IS:3597-1998

	17
	Centrifugally cast(spun) iron low pressure pipes for water gas and sewage(first revision)
	IS:6163-1978

	18
	Cast iron detachable joints for use with asbestos cement pressure pipes.
	IS:8794-1988

	XI
	STONE CLADDING
	

	1
	Methods of test for determination of strength properties of natural building stones.
	IS:1121-1974(Part 1 to 4)

	2
	Method of test for determination of true specific gravity of natural building stone(first revision)
	IS:1122-1974

	3
	Method of identification of natural building stone(first revision)
	IS:1123-1975

	4
	Method of test for determination of water absorption apparent specific gravity and porosity of natural building stones.(first revision).
	IS:1124-1974

	5
	Method of test for determination of weathering of natural building stones(first revision)
	IS-1125-1974

	6
	Method of test for determination of durability of natural building stones for masonry work(first revision)
	IS:1126-1974

	7
	Recommendations for dimensions and workmanship of natural building stones for masonry work (first revision)
	IS:1127-1970

	8
	Recommendation of dressing of natural building stone(first revision)
	IS:1129-1972

	9
	Sand for plaster(first revision)
	IS:1542-1992

	10
	Code of practice for construction of stone masonry
	ISW:1597-1992

	
	
	

	11
	Method for determination of resistance to wear by abrasion of natural building stones(first revision)
	IS:1706-1972

	12
	Sand for masonry mortars(first revision)
	IS:2116-1950

	13
	Code of practice for preparation and use of masonry mortars(first revision)
	IS:2250-1981

	14
	Stone facing
	IS:4101-1967(part-I0

	15
	Method of test for determination of water transmission rate by capillary action through natural building stones.
	IS:4121-1967

	16
	Method of test for surface for softening of natural building stones exposure to acidic atmospheres
	IS:4120-1967

	17
	Method of test for determination of permeability of natural building stones(first revision)
	ISL4348-1973

	18
	Method of test for toughness of natural building stones
	IS:5218-1969

	19
	Gujarat State Section2, Engineering properties of building stones.
	IS:7779-1975(Part-1/Sec.2)

	20
	Recommended practice for quarrying stones for construction purposes.
	IS:8881-1978

	XII(A)
	PIPES AND PIPE LAYINGS:
	

	1
	Centrifugally Cast(spun) Iron pressure pipes For water gas and sewage(second Revision)
	1536-2001

	2
	Cast Iron fittings for pressure pipes for water. Gas and sewage(Second Revision)
	1538-1993(part-1-24)

	3
	Laying cast Iron pipes(3rd Revision)
	3114-1994

	4
	Caulking lead(3rd revision)
	782-1978)

	5
	Mild Steel tubes and other wrought
	1239-

	
	Steel fitting
	Part-I-2004
Part-II-1992

	6
	Code of Practice for laying of welded Steel Pipes for water supply
	5882-1970

	7
	Anticorrosive to pipes & fittings
	1.5-1022

	8
	Welding of M.S. pipe line
	1.5-814-2004

	XII B
	FITTINGS;
	

	1
	Full way valves-Check valves
	778-1984

	2
	Self closing taps(2nd revision)N.R.Valves
	1711-1984

	3
	Pillar taps for water supply(2nd Revision_
	1795-1982

	4
	Sluice valves for water works purpose
	

	
	(Sixth Revision)(50mm to 300mm)
	780-1984

	5
	Installation of sluice valves(Ist Revision)
	2685-1971

	6
	Foot Valves(2nd Revision)
	4838-1990

	XII C
	PUMPS
	

	1
	Horizontal  centrifugal pumps for Water Supply (2nd Revision)
	IS:2520-1984

	2
	Horizontal centrifugal self priming pumps
	IS-8418-1999

	Xii D
	FIRE FIGHTING
	

	1
	Leading valve
	IS:5290-1993

	2
	Hose pipe
	IS:492-1954

	
	Fireman’s Axe
	IS:926

	
	Sprinkler
	IS:9972-1981

	
	Hose Reel
	IS:884-1985

	3
	Fire-Hydrant
	IS-908-1975

	Xii E
	PLUMBINGS:
	

	1
	National building code of India-1983 Part-9 Plumbing services sec-1 Water supply
	SP-7-2005

	2
	Handbook on water supply drainage with Special emphasis on plumbing
	SP-35-1987

	3
	Code of Practice for water supply in building(second revision)
	2065-1983

	4
	Code of Practice for Plumbing in multi- Storied building-Part-I-Water supply
	12183-1987

	XII F
	WHITE/COLOURED GLAZED PORCELAIN PRODUCTS:
	

	Item
	Size
	Make

	Indian Water closet
	580x440x290mm
	NEYCER
(Vitreous)/PARRY WARE


	European Water Closet
	100mtx390 depth x 370 width
	NEYCER(Vitreous)
PARRY WARE(Vitreous)

	Wash Hand Basin
	550x400x200mm
	do

	Rectangular
	
	

	Wash Hand Basin
	470/500 diax200mm
	do

	Circular
	
	

	Standing type lipped
	460x380x305mm
	Do

	Wall Urinal
	
	

	Squatting Urinals
	600x350x100
	Do

	Marble Partitions
	1000x750x25 to32mm
	Of approved quality

	Wall Glass Mirror
	600x450x5.5mm
	Of approved quality
NEYCER OR PARRY WARE

	White glazed tiles
	(30x30,15x15,10x10cm)
	As per IS 777-1988

	XII
	ELECTRICAL INSTALLATION
	

	1
	Low tension air circuit Breakers
	IS:2516-1985
Part-I Section-1

	2
	Switchgear Bus Bars
	IS: 375-1963

	3
	H.R.C Fuse Links
	IS:2208-1962

	4
	Distribution fuse Boards
	IS: 2675-1983

	5
	Faclosures for Low voltage Switchgear
	IS: 2147-1962

	6
	P.V.C. cables
	IS: 1554-1988

	7
	Tabllar fluorescent Lamps for cameral Lighting service.
	IS: 32418-1977

	8
	Tangstone filament lamps for cameral service
	IS: 415-2002

	9
	Ceiling Fans
	IS: 374-1979

	10
	Flood Lights
	IS: 1947-1980

	11
	Wall Glass flame proof Electric light fittings
	IS: 2206-1984(Part-I0

	12
	Water Tight Electric Light fittings
	IS: 3553-1966

	13
	Steel Boxes for enclosure of Electrical accessories
	IS: 5133-1969

	14
	Fittings for Rigid Steel conduit
	IS: 2667-1988

	15
	Rigid steel circuits for Electrical wiring
	IS: 1653-1972

	16
	Accessories for Rigid Steel conduits for Electrical Wiring
	IS: 3837-1976

	17
	Switch socket Outlets
	IS: 3837-1976

	18
	Three pin plug and socket outlets
	IS:1293-2003

	19
	Switches for domestic and sillier purpose
	IS: 3854-1997

	20
	P.V.C. Wiring
	IS:694-1990

	21
	Call Bell and Buzzers
	IS:2268-1994

	22
	Straight through joint boxes and leads sleeves for paper insulated cable
	ETDC0032-1964

	23
	Earthing
	IS:3043-1987

	24
	Electrical wiring installation
	IS;732-1989

	25
	Switch gear
	IS:3072-1975(Part-I_

	26
	Lighting protection
	IS: 2309-1989

	27
	Public address system
	IS: 1887-1985

	28
	Low tension switch fuse units 
	IS: 4064-1978

	29
	Code of practice for automatic fire alarm system
	IS: 2189-1999

	30
	Specification for heats sensitive fire detectors
	IS:2175-1988

	31
	Guide for safety procedure in electrical works
	IS:5216-1982

	32
	Rubber mat for electrical works
	IS:5424-1969

	33.
	Telephone Wirings
	

	XIII
	LIFTS
	

	1.
	Code of practice for installation and maintenance of hyraulic lifts Electric traction lifts

	IS No. (1) 14671:1999 

(2) 14665 (Part 1-4)

	2.
	Code of practice for installation, operation and maintenance Car, counterweight and suspension 
	IS No. (1) 14671:1999 (2) (2) 14665 (Part 2-3)
(3)62:1989 

(4) 2309:1989 

(5) 1950:1962 

(6)3043:1987

(7) 4591:1968

	XIV
	AIR CONDITIONING
	

	1.
2.

3.
	Specification for metal air ducts 
Specification for galvanized steel sheet (plain and corrugated)

Specification for wrought aluminium alloy sheet and strip for general engineering purpose
	IS No. (1) 655:1963 

(2) 277:2003 

(3) 737:1986 


	4.
	Code of practice for industrial ventilation Specification for evaporative air coolers 
Specification for room air conditioners 

Split air conditioners 

Recommendation on units and symbols for refrigeration 

Specification for colours for ready mixed paints and enamels 
Duct Insulation
Electric Cabling

Drain Piping

Fan Motor

Safety Code for air conditioning
	IS No.(1) 3103:1975

(2) 3315:1994

(3) 1391(Part 1-2): 1992

(4) 4831:1968

(5) 5:1994

(6) 8183:1976
(7) 1554(Part 1) 1964

(8) 1239:1979
(9) 12615:2004
(10)659:1991


                         In addition to the relevant BIS code, the specification prescribed and guidelines issued by  Public Works Department, Punjab (PWD) standard specification shall also be followed, where BIS specification is not available. 
                       SECTION 6: DRAWINGS
LIST OF DRAWINGS

1. Architectural Drawings



 

7 No.

a. Layout Plan

b. Basement, Ground, First Floor Plan

c. Second, Third Floor, Terrace Plan

d. Elevation Plan

e. Details of Staircase

f. Detail of Boundary Wall

g. Detail of Security  Room

2. Structural Drawings






12 No.
S 01 to S 12
3. Air Conditioning Drawings





  7 No

a. Basement Plan

b. Ground Floor Plan

c. First Floor Plan

d. Second Floor Plan
e. Third Floor Plan

f. Terrace Plan

g. Schematic Plan
4. Electrical Drawings



  


  9 No

a. Single Line diagram for power distribution System

b. Schematic Electrical Layout for HT-LT System

c. Schematic Electrical Layout for LT System-LV Panels

d. Schematic Electrical Layout for LT System-FBD ‘s

e. Basement Lighting Layout Plan

f. Ground Floor Lighting Layout Plan

g. First Floor Lighting Layout Plan

h. Second Floor Lighting Layout Plan

i. Third Floor Lighting Layout Plan

5. Fire Fighting Services



  


  3 No.

6. Roof and Stone Cladding 


  


  2 No.
7. Rain Water Harvesting





  2 No.

BILL OF QUANTITIES  
NAME OF WORK:-                Construction  of   Water Resources Bhawan in Sector 68,S.A.S.Nagar,Mohali under Hydrology Project-II
Note:
(1)
Item for which no rate or price  has been entered in will not be paid for by the Employer when executed  and shall be deemed  covered by the other rates and prices in the Bill of Quantities (refer: ITB Clause 13.2 and GCC Clause 43.3).
(2)
Unit rates and prices shall be quoted by the bidder in Indian rupee [ITB Clause 14.1].
(3)
Where there is a discrepancy between the rate in figures and words, the rates in words will govern.

[ITB Clause 27.1(a) ]
4)
Where there is a discrepancy between the unit rate and the line item total resulting from multiplying the unit rate by quantity, the unit rate quoted shall govern [ITB Clause 27.1 (b)].
Estimated Cost :   1615 Lacs.
Time Limit :24 Months

BILL OF QUANTITIES  
A-Civil Works (Main Building)
	S.No.
	Description of Work
	     Qty.
	Unit
	RATE

	Amount
(Rs.)

	
	
	
	
	In figure (Rs.)
	In Words
	

	1       
	Excavation in soil (any type) using Hydraulic Excavator CK 90 and Tippers with Disposal up to 450 meters, Excavation for roadwork in soil with hydraulic excavator of 0.9 cum bucket capacity including cutting and loading in tippers, trimming bottom and side slopes, in accordance with requirements of lines, grades and cross sections, and transporting to the embankment location within all lifts and lead up to 450m.
	8890.95
	Cum.
	
	
	

	2
	Disposal of Earth beyond 450 m.-1 km.
	6232.44
	Cum
	
	
	

	3
	Earth work excavation in ordinary soil exclusive of compensation of earth 
(Earth filling around building  - compaction)
(i) Extra for Laying earth as per specification for compaction in 20 cm. layers and dressing but excluding cost of rolling
(ii) Extra for watering the earth laid in 20 cm. layers as per specification for compaction.


	2658.51
	Cum
	
	
	

	4
	Earth filling in foundation, trenches as per drawing & Technical Specification.
	1440.65
	Cum
	
	
	

	5

	Sand filling under floors
	19.29

	Cum

	
	
	

	6
	Providing and applying anti termite Treatment using pre constructional chemical treatment measures as per IS-6313-2001(Part-20 & using chemical containing chloropyrifos systemic insecticide diluted to manufacturer’s specifications (i) in foundation pits, by treating the bottom & sides up to height of 300mm by uniformly spraying solution @ 5 Liter/ sqm (ii) in the refill earth on both sides of all built up walls @ 7.5 Litre /running meter (with-300mm , depth-450mm) (iii) before laying the floor, by uniformly sprinkling the top surface of the consolidated earth within the outer perimeter @ 5 litre solution per sqm.
	1998.40
	Sqm
	
	
	

	7
	Cement Concrete 1:4:8  with 40mm gauge stone aggregate
	338.21
	Cum
	
	
	

	8
	Reinforced cement concrete M-25 with cement @ 425/kg per cum  excluding steel reinforcement centering and shuttering in foundation and plinth using mechanical mixer and vibrator.
	2303.26
	Cum
	
	

	

	9
	Reinforced cement concrete M-30 with cement @ 450/kg per cum  excluding steel reinforcement centering and shuttering in foundation and plinth using mechanical mixer and vibrator.
	57.03
	Cum
	
	
	

	10

	Reinforced cement concrete M-25 with cement @ 425/kg per cum  excluding steel reinforcement centering and shuttering in superstructure using mechanical mixer and vibrator.
	1509.64
	cum
	
	
	

	11
	Reinforced cement concrete M-30 with cement @ 450/kg per cum  excluding steel reinforcement centering and shuttering in superstructure and plinth using mechanical mixer and vibrator.
	246.07
	Cum
	
	
	

	12
	Shuttering for faces of concrete foundations and foundation beam & plinth beam (Vertical or battering)
	745.81
	sqm
	
	
	

	13
	Centering and shuttering for faces of walls, partitions, retaining walls and the like (Vertical or battering) including attached pilasters, buttresses etc when curved.
	1698.85
	sqm
	
	
	

	14
	Centering and shuttering for faces of walls, partitions, retaining walls and the like (Vertical or battering) including attached pilasters, buttresses etc.
	1019.04
	Sqm.
	
	
	

	15

	Centering and shuttering for columns (Square or rectangular or polygonal in plain
	2175.32
	sqm
	
	
	

	16
	Centering and shuttering for sides and soffits of beam, beams launching girders bressumers lintels.
	4012.88
	sqm
	
	
	

	17
	Centering and shuttering for flat surfaces such as suspended floors, roots, landings, chajjas, shelves etc.
	7565.53
	sqm
	
	
	

	18
	Centering & Shuttering for parapet fascias and other similar item including edges
	193.29
	sqm
	
	
	

	19
	First class burnt brick work laid in cement sand mortar 1:6 in foundation and plinth
	27.19
	cum
	
	
	

	20
	First class burnt brick work laid in cement sand mortar.1:6 in Super structure first storey up to 4 meters above plinth level
	684.17
	Cum.
	
	
	

	21
	115mm Brick thick wall with every fourth course reinforced with hoop iron laid in 1:4 cement sand mortar in super structure.
	2189.47
	sqm
	
	
	

	22
	12.5 mm. thick cement plaster 1:4 and using water proof material as per manufacturer guide line and to the entire satisfaction of engineer in charge  
	1069.71
	sqm
	
	
	

	23
	12.5 mm. thick cement plaster 1:4
	8969.62
	sqm
	
	
	

	24
	Providing & Treating roof with China Mosaic G. flooring over 125-65 mm thick CC M-15(1:2:4) laid to slope over 75mm thick PUF insulation over 4mm thick APP Membrane over layer of 15 mm thick cement plaster 1:4
	1580.72
	sqm
	
	
	

	25
	Cement concrete M-15(1:2:4) gola 10cm  x 10 cm concave quadrant along junction of roofs with parapet wall finished smooth, where specially specified
	190.01 
	Rmt.
	
	
	

	26
	Providing & fixing cast iron 100mm dia, rain water pipe with  screw and wooden plugs fixed on wall-face, including filling joints with spun yarn and cement mortar 1:2 excluding head and shoe etc.
	 453.44
	Rmt.
	
	
	

	27
	Providing & fixing cast iron head for rain  water pipe on wooden plugs fixed on wall-face including filling the joints with spun yarn and cement mortar 1:2
	26 
	Each
	
	
	

	28
	Providing & fixing cast iron shoe for rain  water pipe on wooden plugs fixed on wall-face including filling the joints with spun yarn and cement mortar 1:2
	26 
	Each
	
	
	

	29
	Top Khurra 0.6m x 0.6m for rain water pipe in 25mm thick cement concrete M-15(1:2:4) over 50mm thick cement concrete 1:8:16
	26 
	Each
	
	
	

	30
	Supply & filling cinder on roof (1st storey) including light ramming.
	141.96
	cum
	
	
	

	31
	Plastering on underside of ceiling 6mm thick cement plaster in cement sand mortar 1:4
	54.90
	sqm
	
	
	

	32
	Preparation of plastered surface with acrylic washable oil bound distemper
	9507.05
	Sqm
	
	
	

	33
	Painting  two coats of synthetic enamel
	51.24 
	sqm
	
	
	

	34
	Providing & Fixing Anodized  Aluminum doors & windows    (Single Glazed)

(Double Glazed)
	608.50
560.92
	sqm
sqm
	
	
	

	35
	Providing & Fixing Structural Glazing (In Main Building)
	167.42
	Sqm.
	
	
	

	36
	Supplying and fixing rolling shutters of approved make, made of 80mm x 1.25mm M.S. laths, interlocked together through their entire length and jointed together, at the end by end locks, mounted on specially designed pipe shaft, with brackets, side guides 27.5 cm long wire spring grade No. 2 and arrangement for inside and outside locking, with push and pull operation complete, including to cover 0.80mm thick (payment is to be made for the exact size of opening where  rolling shutter is to be fixed,
	5.64
	Sqm
	
	
	

	37
	Wrought iron and mild steel ladders, framed grills, grating etc. with ends of bars, riveted of welded of forged, framed window guards, barred iron doors, stair case, iron railing including cost of bolts and nuts or screws or welding rod, complete fixed in position.
	0.37
	qtl
	
	
	

	38
	TMT steel reinforcement of Fe500 grade for RCC work where not included in the complete rate of RCC including bending, binding and placing in position complete.
	5505.70
	qtl
	
	
	

	39
	Conglomerate floor 50mm thick cement concrete topping  M-15(1:2:4)
	1585.98
	Sqm
	
	
	

	40
	Providing & fixing Marble strips in flooring
	2476.99
	Rmt
	
	
	

	41
	Kota stone tile flooring 20mm to 30mm thick over 12.5mm thick base of cement mortar 1:3 (1 cement 3 Sand) laid and jointed with neat cement slurry, missed with pigment  to match the shade of stone including rubbing and polishing.
	278.33
	Sqm
	
	
	

	42
	Providing and laying vitrified floor tiles 600x600mm size premium quality, manufactured using Double Charge Technology, with water absorption less than 0.08% and conforming to IS: 15622 of approved make in all colors and shades, laid on 20mm thick cement mortar 1:4 (1 Cement :4 fine sand) for new flooring laid with cement based high polymer modified quick set tile adhesive (water based) of approved make IS 15477 marked using 5 Kg adhesive per sqm of tile area  in average 3mm thickness over existing base, including grouting the joints (Tiles to be laid with 2mm to 3mm gap using spacers and later this gap to be filled with cement based grout) with cement based grout and matching pigments etc., complete (design is homogenous throughout the tile body).
	5032.83
	sqm
	
	
	

	43
	Providing & fixing Baroda green marble flooring(Staircase)
	62.13
	sqm
	
	
	

	44
	Providing & fixing Baroda green marble Skirting
	240.30
	sqm
	
	
	

	45
	Black Granite stone tiles 20mm thick in skirting, risers of steps, dado walls and pillars laid in 12.5mm thick cement mortar 1:3 (1 Cement 3 coarse sand ) and jointed with neat cement slurry mixed with pigment to match the shade of stone, including rubbing and polishing.
	377.60
	sqm
	
	
	

	46
	Dholpur stone tiles 25 mm. thick in wall facing (Lining) laid in any pattern as specified on 12.5 mm. thick cement sand plaster 1:3 and joined with neat cement slurry mixed with pigment to match with the shade of stone including rubbing and polishing including labour for fixing cramps ,pins and dowels. Etc.
	3131.74
	Sqm
	
	
	

	47
	White glazed tiles 20cm x 20cm and 5 mm thick in skirting and dado on 12mm thick cement plaster 1:3 in base an joined with white cement slurry in joint including beveled corners.
	10.12
	Sqm
	
	
	

	48
	Providing and fixing double action hydraulic floor spring of approved brand and manufacture IS: 6315 marked, for door including cost of setting  floors as required, embedding in floors  and cover plates with brass pivot and single piece MS sheet outer box with slide  plate and with stainless steel cover plate etc. complete as per the direction of Engineer-in-charge.
	5
	Each
	
	
	

	49
	Providing & fixing 16 gauge stainless steel pipe railing of grade 304 duly fixed on steps with the help of bolts grouted on steps with hand rail and newel post of 50mm dia stainless steel pipe, Balusters of 40mm dia stainless steel pipe and guard 3 Nos of 15mm dia stainless steel pipe complete in all respect
	78.50
	Rmt
	
	
	

	50
	Providing & fixing cupboard shutters with 19mm thick wooden board I.S.I mark in Guest House and Reception Counter
	11.90
	Sqm
	
	
	

	51
	Providing & fixing aluminium  cabin partition conforming to IS:733 and IS:1285
	302.33
	sqm
	
	
	

	52
	P.C.C. M-10 (1:3:6) under Floors
	586.58
	cum
	
	
	

	53
	Providing and fixing  Ceiling consisting of 600mm x600mm x12.5mm thick Gypsum Board GI Cradling hanged from the ceiling by means of GI hanger complete as per drawing and to the entire satisfaction of Engineer-in-charge.
	6164.45
	sqm
	
	
	

	
	                                                                  TOTAL
	
	
	
	
	


B -External Services such as Boundary Wall,Security Room, Concrete Paving and Motorised Gate etc.
	S.No.
	Description of Work
	Qty.
	Unit
	RATE

	Amount
(Rs.)

	
	
	
	
	In figure (Rs.)
	In Words
	

	1
	E/W Excavation M all kind of soil including dressing of sides and bottom of trench.
E/W Excavation Paving
	161.00 
695.00
	Cum
	
	
	

	2
	Earth filling under floor 40% excavated from foundation.
	64.00  
	Cum
	
	
	

	3(i)
(ii)
	Cement Concrete 1 : 4 : 8 in foundation with stone ballast of size upto 40mm gauge. 
Cement Concrete 1 : 4 : 8 in paving with stone ballast of size upto 40mm gauge.

	26.77
347.44
	cum
cum
	
	
	

	4
	First Class burnt Brick Work in cement sand mortar mortar 1:6 in foundation & Plinth.
	 59.09 
	cum
	
	
	

	5
	D.P.C. 4 cm thick of cement Concrete M-15 (1:2:4) with 2 coats of bitumen 20/30 Penetration
	 43.90
	Sq.M
	
	
	

	6
	Ist Class Brick work in cement sand mortar in First Storey upto 4 M above plinth level.
	 68.39
	Cum
	
	
	

	7
	R.C.C. M-15 (1:2:4) Slab Mechanical mixed including steel Reinforcement upto 90 Kg. /Cum
	 1.22
	Cum
	
	
	

	8
	10mm thick cement plaster 1:4
	 6.32 
	Sqmt.
	
	
	

	9
	12.5 mm thick cement plaster 1:5
	56.59
	Sqmt
	
	
	

	10(i)
10(ii)

	Conglomerate Floor 40mm thick cement Concrete M-15(1:2:4) on 100mm cement concrete & 100mm Sand filling.
Conglomerate Floor 40mm thick cement Concrete M-15 ( 1:2:4) in paving
	 6.32
270.33 
	sqm
cum
	
	
	

	11
	Distempering with washable Oil Bound Distemper
	 30.52
	Sqm.
	
	
	

	12
	Terracing consisting of tiles 22.86x11.43x3.8 laid over 25 mm mud plaster.
	 10.66.
	Sqmt
	
	
	

	13
	Embedding 100mm diaC.I.Rain Water non-pressure I.S.I
	3.66
	Rmt
	
	
	

	14
	Top Khura 0.6m x 0.6 m for Rain Water
	1 
	No.
	
	
	

	15
	Cement Concrete M-15(1:2:4) Gola
	 13.10 
	Rmt
	
	
	

	16
	Providing & Fixing C.I. Head for Rain Water Pipe
	1 
	No.
	
	
	

	17
	Finishing walls with experior decorative cement loose paint such as snowcum.
	 51.28 
	Sqm
	
	
	

	18
	Pressed Steel Sheet frames (Chowkat)
	19.54
	Rmt
	
	
	

	19
	Factory manufactured Solid Door fixed in position 35 mm thick
	2.11
	Sqm
	
	
	

	20
	Providing & Fixing Holack wood wire gauge shutter.
	 2.32 
	Sqm
	
	
	

	21
	Providing windows Panelled &Galzed 40 mm thick 
	 2.32 
	Sqm
	
	
	

	22
	Wrought Iron & MS Grill on windows
	0.25
	Kg
	
	
	

	23
	Preparation of Plywood surface Door, Glazed Shutter, Wine Gauge Sdhutter
	 7.24 
	Sqm.
	
	
	

	24
	Applying Primer Coat (Qty.same as Item No.23) 
	7.24 
	Sqm.
	
	
	

	25
	Painting two coats Excaluding Primer coat(Same as above)
	 7.24 
	sqm
	
	
	

	26
	Applying Primer coat on metelic bar surface
	 2.32
	Sqm
	
	
	

	27
	Painting two coats with Ready mix Paint
	2.32
	Sqm
	
	
	

	28
	1:2:4 cement concrete for copping on boundary wall
	1.06
	cum
	
	
	

	29
	Providing Grill on front and rear sides of building boundary walls.
	22.21 
	Qtls.
	
	
	

	30
	TMT Steel Reinforcement of Fe500 grade  for RCC slab including bend, binding and placing in position, complete in all respects.


	 1.07 


	Qtls.
	
	
	

	31
	Fabrication & Installation of automised sliding gage (Market Rate)

	One


	Each
	
	
	

	32
	Wiring in PVC  Insulated Copper Conductor Single core FRLS

Cable [ISI] mark 1100 volt grade to be load. 

	
	
	
	
	

	(i)a:-
	Wire fan point with sheet mettle fan box shape hexagonal & sheet thickness not less than 1.60mm in PVC insulated copper conductor single core
	One 
	Each
	
	
	

	(ii)
	Wiring light point in PVC insulated copper conductor single core FRLS cable [ISIS] mark over all 1.5sqmm. 1100 volt grade
	Three
	Each
	
	
	

	(iii)
	Wiring call bell point in PVC insulated copper conductor single core FRLS cable [ISIS] mark over all 1.5sqmm. 1100 volt grade
	One
	Each
	
	
	

	(iv)
	Wiring 3 pin 6amp.wall socket in PVC insulated copper conductor single core FRLS cable [ISIS] mark over all 1.5sqmm. 1100 volt grade
	Three
	Each
	
	
	

	(v)
	Wiring 3 pin 16/20amp.power plug in PVC insulated copper conductor single core FRLS cable [ISIS] mark over all 1.5sqmm. 1100 volt grade
	One 
	Each
	
	
	

	(vi)
	Wiring telephone  socket point RJ11 on module.
	One
	Each
	
	
	

	(vii)
	Supply & erection of PVC conduit pipe heavy gauge 25mm dia.
	100 
	Rmt
	
	
	

	
	
	
	
	
	
	

	
	                                         TOTAL
	
	
	
	
	


	

	
	C. Water Supply and sanitary Services
	
	

	Sr. No.
	
	Description
	Unit
	Qty.
	Rate
(in Rs.)
	Amount 
(in Rs.)

	(i)
	Water Supply
	 
	 
	In Figure
 
	In Words
	 

	1.
	
	Excavation for Pipe Lines in trenches and pits upto 1.5m Depth in open areawhere disposal of surplus earth is done alongwith alignment, including trimming and drsessing sides, levelling of beds of trenches to correct grade, cutting joint holes, refilling; consolidation and watering of refill in 15cm layers and Restoration of unmetalled or unpaved surface to its original condition  excluding cost of shoring and timbering but including the cost of dewatering of rain water, diversion for traffic, night signals, providing & fixing caution boards, watching, fencing etc.
	 
	 
	 
	
	 

	 
	
	In all classes of soil except rocky.
	Cum
	160
	
	
	

	2.
	
	Providing and fixing G.I. Pipe (Tata / Jindal make) with specials inside the building complete in all respects.   
	 
	 
	
	
	

	 
	
	15 mm i/d
	Rmt.
	245
	
	
	

	 
	
	20 mm i/d
	Rmt.
	115
	
	
	

	 
	
	25 mm i/d
	Rmt.
	160
	
	
	

	 
	
	40 mm i/d
	Rmt.
	70
	
	
	

	3.
	
	Providing and laying, jointing, fixing, testing G.I. Pipe Lines B- Class, including cost of Specials such as tees, bends, sockets elbow etc., cutting, threading and testing in trenches in the ground complete.
	 
	 
	
	

	 
	
	 80 mm i/d
	Rmt.
	230
	
	
	

	4.
	
	Providing and fixing G.I. Union Couplings on G.I. Pipe line complete in all respects.
	 
	 
	
	
	

	 
	
	15 mm i/d G.I. Union
	Each
	25
	
	
	

	 
	
	20 mm i/d G.I. Union
	Each
	25
	
	
	

	 
	
	25 mm i/d G.I. Union
	Each
	24
	
	
	

	 
	
	40 mm i/d G.I. Union
	Each
	8
	
	
	

	 
	
	80 mm i/d G.I. Union
	Each
	6
	
	
	

	5.
	
	Provo/ding, fixing and jointing gun-metal peet valves (Heavy Pattern) with hand wheels, on G.I. Pipe lines laid in the ground or inside buildings including all carriages complete.
	 
	 
	
	
	

	 
	
	 25mm i/d Gun Metal peet valve heavy pattern.
	Each
	24
	
	
	

	 
	
	 32mm i/d Gun Metal peet valve heavy pattern.
	Each
	8
	
	
	

	 
	
	 40mm i/d Gun Metal peet valve heavy pattern.
	Each
	6
	
	
	

	6.
	
	HDPE Tanks
	 
	 
	
	
	

	 
	
	(c) 3x500 Ltrs. capacity 
	Litre
	1500
	
	
	

	 
	
	(d) 1x1000 Ltrs. capacity 
	Litre
	1000
	
	
	

	 
	
	(e) 2x2000 Ltrs. capacity 
	Litre
	4000
	
	
	

	7.
	
	Construction of brick masonry sluice Valve chamber of sie 0.60m x 0.60m
	each
	1
	
	
	

	8.
	
	Construction of 75000 ltr capacity RCC twin Under Ground water storage tank consisting of 25000 ltr compartment for domestic purpose and 50000 ltr compartment for fire fighting purpose complete in all respects.
	each
	1
	
	
	

	9.
	
	Providing and installing booster pumping set coupled with 3.0 BHP electric motor with 150 lpm discharge at 50 mtr head including all accessories, electric works, pipes and specials complete in all respects.
	each
	1
	
	

	10.
	
	Providing and installing Blue Star, Sidwal or any other equivalent make self contained drinking water cooler suitable for operation on 230 volts + 10%, 50 cycles single phase, AC Supply and confirming to I S : 1475/89 with amendments No. 1 to 6 of the normal cooling capacity and storage capacity SR 150/150 Ltrs. duly ISI marked including best reputed make 4 KVA Cap. automatic voltage stabilizer, water connection and disposal arrangement of waste water complete in all respects as per site requirement and approval of Engineer-in-Charge.   
	each
	4
	
	
	

	11.
	
	Providing and installing water purifier of reputed make  complete in all respects as per site requirement and approval of Engineer-in-Charge.   
	each
	4
	
	
	

	(ii)
	Sanitary Installations/ C.P. Fittings
	 
	 
	
	
	

	12.
	30.4
	Providing and fixing in position Chinaware European type water closet P trap or S trap (to the approval of the Engineer-in-charge)suite-consisting of 10 ltr. PVC flushing cistern supported on angle iron bracket, short bend 32 mm dia including cost of solid white cover complete in all respect and to the entire satisfaction of engineer in charge.
	Each
	36
	
	
	

	13.
	30.6
	Extra for providing and fixing 10 litres capacity Chinaware low level flushing cistern with PVC internal fitting, instead of 10 litres capacity PVC flushing cistern.
	Each
	36
	
	
	

	14.
	30.7 (a)
	Extra for providing and fixing C.P. Brass long flush bend 32mm instead of PVC long bend.
	Each
	36
	
	
	

	15.
	30.8
	Providing and fixing jet spray with 2'-6" long PVC pipe.
	 
	 
	
	
	

	 
	a)
	With C.P. Brass nut
	Each
	36
	
	
	

	16.
	30.9
	Providing and fixing plastic hygenic seat with lid complete.
	 
	 
	
	
	

	 
	(a)
	White plastic hygenic seat with lid complete
	Each
	36
	
	

	17.
	30.26
	Extra cost for pastel colour instead of white W.C. vitreous fixtures.
	 
	 
	
	
	

	 
	(d)
	Chinaware European type water closet P trap or S trap
	Each
	36
	
	
	

	 
	(h)
	Vitreous Chinware automatic flushing cistern 10 Litres capacity including PVC fittings.
	Each
	44
	
	
	

	18.
	30.37
	Providing and fixing in position best Indian make white ordinary lavatory suites consisting of C.P. brass waste 32mm dia,pair of angle iron bracket with one C.P. brass tap complete.
	 
	 
	
	
	

	 
	(ii)
	Size 550 mm x 400 mm
	Each
	36
	
	
	

	19.
	30.28
	Extra cost for pastel colour instead of white vitreous hinaware Lavatory suites.Extra cost for pastel colour instead of whitevitreous Chinaware Lavatory suites.
	 
	 
	
	
	

	 
	(b)
	Lavatory suites Size 550mmx400mm
	Each
	36
	
	
	

	20.
	30.43
	Providing and fixing vitreous chinaware standard pedestal for wash basin.
	 
	 
	
	
	

	 
	(a)
	Vitreous chinaware standard white pedestal for wash basin.
	Each
	11
	
	
	

	 
	(b)
	Extra cost for pastel colour instead of white vitreous hinaware pedestal for wash basin.
	Each
	11
	
	
	

	21.
	30.39
	Providing and fixing in position best Indian make chromium plated brass 2nd tap for lavatory suite.
	Each
	36
	
	
	

	22.
	30.21
	Providing and fixing in position best Indian make vitreous Chinaware white large flat back or angular lipped front urinal 610 mm high (610 mm x 400 mm x 380mm) consisting of C.P. waste 32 mm dia C.P. brass spreader, complete.
	Each
	20
	
	
	

	23.
	30.30
	Providing and fixing vitreous Chinware automatic flushing cistern 10 Litres capacity including PVC fittings and brackets complete.
	Each
	8
	
	
	

	24.
	30.27
	Extra cost for pastel colour instead of white Urinals vitreous fixtures.
	 
	 
	
	
	

	 
	(b)
	Chinaware white large flat back or angular lipped front urinal 610 mm high (610 mm x 400 mm x 380mm)
	Each
	20
	
	
	

	25.
	30.20
	Extra for providing and fixing PVC 32mm waste pipe upto floor level and plumber joint.
	Each
	28
	
	
	

	26.
	30.100
	Providing and fixing in position best Indian make vitreous Chinaware white channel of size 600 mmx100mm including laying and fixing in cement concrete 1:2:4 complete as per required by the Engineer-in-charge.
	Each
	20
	
	
	

	27.
	34.47
	Providing and fixing in position best quality stainless steel sinks with complete fitting.
	 
	 
	
	
	

	 
	(a)
	Size 600 mm x 450 mm x 200 mm (Net size excluding flat edge)
	Each
	8
	
	
	

	28.
	30.65
	Providing & Fixing in postion 15 mm i/d bib cock of best quality (as approved by the Engineer-in-charge).
	 
	 
	
	
	

	 
	a)
	C.P. brass Bib cock long nose
	Each
	16
	
	
	

	 
	b)
	C.P. brass Bib cock
	Each
	36
	
	
	

	 
	c)
	C.P. brass Bib cock push type
	Each
	72
	
	
	

	29.
	30.66
	Providing & Fixing in postion stop cock / Angle valve (as approved by the Engineer-incharge).
	 
	 
	
	
	

	 
	a)
	C.P.brass 15mm stop cock Male and female end
	Each
	164
	
	
	

	30.
	30.64 A
	Providing & Fixing in position C.P. Brass flange under various fixtures complete in all respects (as required by the Engineer-in-Charge)
	Each
	36
	
	
	

	31.
	N.S.
	Providing and fixing CP Hexa Nipple complete in all respects.
	Each
	36
	
	
	

	32.
	N.S.
	Providing and fixing CP Extension Nipples 15 mm (½") i/d complete in all respects.
	Each
	214
	
	
	

	33.
	30.61
	Providing & Fixing in position best indian make bevelled edge 5mm thick mirror mounted on 4mm thick Cardboard sheet ground fixed in position by means of 4 nos. chromium plated brass screws and washers over rubber washers and rawl plugs embedded in the walls or chromium plated brass clamps with C.P. brass screws (as required by the Engineer-in- Charge) complete including cutting and making good the walls etc.
	 
	 
	
	
	

	 
	b)
	Size 550mmx400mm
	Each
	36
	
	
	

	34.
	30.58
	Providing and fixing in position towel rails /ring fixed in with rawl plugs embedded in walls with brass screws, complete in all respects including cutting and making good the walls etc.
	 
	 
	
	
	

	 
	d)
	C.P brass towel ring
	Each
	28
	
	
	

	35.
	30.67
	Providing & Fixing in postion liquid soap  container of best quality (as required by the Engineer-in-charge).
	 
	 
	
	
	

	 
	a)
	C.P. brass liquid soap container (Heavy type)
	Each
	28
	
	
	

	36.
	30.57
	Providing and fixing in position paper holders fixed in to wall with C.P brass screws complete in all respects including cutting and making good the walls etc.
	 
	 
	
	
	

	 
	a)
	Chromium plated brass toilet paper holder
	Each
	36
	
	
	

	37.
	30.44 A
	Providing and fixing in position best Indian make chromium plated brass, Bottle trap 32mm dia with 40 mm seal .
	Each
	36
	
	
	

	38.
	30.36
	Providing and fixing partitions for different type of urinals.
	 
	 
	
	
	

	 
	a)
	Marble Partition
	 
	 
	
	
	

	 
	ii
	15 to 20 mm thick Granite stone partitions size 375mm x 750mm
	Each
	20
	
	
	

	39.
	N.S.
	Providing and fixing PVC connection complete in all respect.
	Each
	116
	
	
	

	(iii)
	H.C.I. Pipes & Specials
	 
	 
	
	
	

	40.
	30.74 (a)
	Providing and fixing in position H.C.I. soil waste vent or antisyphonage pipes to I.S.I. specification of E.D.C manufacture or of any other reputed firm including cutting, jointing, wastage, but excluding cost of lead jointing.
	 
	 
	
	
	

	 
	(b) 
	100mm i/d H.C.I. pipe lines laid complete
	mtr
	528
	
	
	

	 
	(c)
	75mm i/d H.C.I. pipe lines laid complete
	mtr
	298
	
	
	

	41.
	30.77
	Providing lead caulked joints to H.C.I. pipes and specials conforming to I.S.I. Specification of E.L.C. manufacture or any other reputed firm including cost of lead yarn, fuel and tools etc.
	 
	 
	
	
	

	 
	(b)
	100mm i/d (1.36 kg.)
	Each
	371
	
	
	

	 
	(c)
	75mm i/d (1.13 kg.)
	Each
	227
	
	
	

	42.
	30.81
	Providing and fixing in position H.C.I special for soil waste vent or anti syphonage pipes to I.S.I specifications of E.L.C manufacture for any other reputed firm including cutting and wastage etc. cutting holes in walls roofs or floors etc. and making good to its original condition but excluding cost of lead joining.
	 
	 
	
	
	

	 
	(a)
	For 100mm i/d pipes
	 
	 
	
	
	

	 
	(i)
	100mm i/d H.C.I. Heal Rest Bend
	Each
	25
	
	
	

	 
	(ii)
	100mm i/d Single junction with door 100mm x 100mm x 100mmx 100mm
	Each
	32
	
	
	

	 
	(vi)
	100mm i/d Cowls
	Each
	17
	
	
	

	 
	(b)
	For 75 mm i/d pipes
	 
	 
	
	
	

	 
	(i)
	75 mm i/d H.C.I. Heal Rest Bend
	Each
	25
	
	
	

	 
	(ii)
	75 mm i/d Single junction with door 100mm x 100mm x 100mmx 100mm
	Each
	32
	
	
	

	 
	(vi)
	75mm i/d Cowls
	Each
	17
	
	
	

	43.
	30.79
	Providing and fixing H.C.I. Floor traps conforming to I.S.I. Specification of reputedfirm of the self cleaning design with C.P. brass hinged grating with frame with or without vent arm and including cement concrete 1:2:4 under and around the floor trap where required upto floor level complete in all respects including cutting and making good the walls and floors,etc. minimum depth of water should be 150mm with a minimum seal 50mm.
	 
	 
	
	
	

	 
	(a)
	With 75mm i/d outlet deep seal
	Each
	18
	
	
	

	 
	(b)
	With 75mm i/d outlet shallow seal
	Each
	68
	
	
	

	44.
	30.99
	Providing and fixing in position gully traps fixed in cement concrete 1:4:8 complete with Grating 150mm x 150mm, cover and frame clear opening 300mm x 300mm and out of side size 330mm x 330mm and chamber including cost of all bricks work in cement morter 1:5 cement concrete 1:2:4 in coping around cover and frame etc. with three coats of black bitumastic superior paint of approved manufacture on all C.I. work as per standard design minimum depth of water should be 150 mm with a minimum seal 50mm.
	 
	 
	
	
	

	 
	(b)
	100mm internal Diametre H.C.I. gully trap with H.C.I. grating and cast iron cover weighing approximately 7.26 kg. and frame clear opening 300mm x 300mm and out of side size 330mm x 330mm
	Each
	10
	
	
	

	45.
	29.89
	Construction of brick masonry inspection chambers size as given below upto 0.60 m average depth in 1:5 cement sand mortar, lime concrete with 40 per cent lime mortar 2:3 in foundation, cement concrete 1:2:4 benching 12.50mm thick cement plaster 1:2 with a floating coat of 1mm thick of neat cement, R.C.C. 1:2:4 slabs 100mm thick cement concrete topping 50mm thick with 455mm x 455mm, 455mm x 610mm inside light duty C.I.  nspection chamber cover and frame (Weight as per I.S.I specifications) painted with 3 coats of black bitumastic paint conforming to I.S.I complete as per standard design.
	 
	 
	
	
	

	 
	(c)
	600mm x 900mm inside with 455mm x 455mm cover and frame light duty double seal
	Each
	12
	
	
	

	(iv)
	Wall Tiles, Floor Tiles & Granite
	 
	 
	
	
	

	46.
	14.128
	Providing and laying vitrified floor tiles of Size 600 x 600 mm in different sizes in light colour shades made using Double Charge technology  thickness to be specified by the manufacturer) with water absorption’s less than 0.08% and conforming to IS : 15622 of approved make in all colours and shades, laid on 20mm thick cement mortar 1:4 (1 cement: 4 fine sand), complete. (Design is homogenous throughout the tile body). (Double  harge technology :-Double Charge technology is far more advanced than SST. This technology uses granules in order to create different shades. Tiles using this technology are ideal for high-traffic areas. These are the latest technologies of making vitrified tiles. In these technologies, design is brought in a tile by using dry colour powders during the tile body (green tiles) is being pressed in a tile press. This is also called random powder technology which is considered as the latest method of manufacturing Vitrified Tiles. Here designs are found throughout the tile body.)
	Sqm.
	225
	
	
	

	47.
	14.146
	Providing and fixing 10mm thick acid and/or alkali resistant tiles 300 mm x 300 mm ofapproved make and colour using acid and/or alkali resisting mortar bedding and joints filled with acid and/or alkali resisting cement as per IS : 4457 complete as per the direction of Engineer-in- Charge, in flooring or in dado / skirting on a bed of 12 mm thick mortar 1 : 4 (1 acid proof cement: 4 coarse sand).
	Sqm.
	895
	
	
	

	48.
	14.92
	Coloured Granite stone tiles 20mm thick in skirting, risers of steps, dado walls and pillars laid in 12.5mm thick cement mortar 1:3 (1 cement 3 coarse sand) and jointed with neat cement slurry mixed with pigment to match the shade of stone, including rubbing and polishing including labour for fixing dowel pins and cramps.
	Sqm.
	18
	
	

	49.
	N.S.
	Extra for making machine moulding of granite slab complete in all respects.
	Rft.
	90
	
	
	

	50.
	N.S.
	Cutting oval shape hole in Granite for placing Wash Hand Basin complete in all respects.
	Each
	25
	
	
	

	51.
	N.S.
	Laying of RCC Slab for counter compelte in all respects.
	Each
	25
	
	
	

	52.
	N.S.
	Providing and fixing best reputed make exhaust fan complete in all respects.
	 
	 
	
	
	

	 
	 
	(a) 18" dia
	Each
	8
	
	
	

	 
	 
	(b) 12" dia
	Each
	16
	
	
	

	53.
	11.36
	115 mm thick brick wall laid in cement sand mortar 1:4 without reinforcement in super structure.
	Sqm.
	10.00
	
	
	

	54.
	28.65
	Cutting holes upto 23cm square thorugh B.B. in cement walls or stone masonary wall in cement for pipes, and making goo/d including repointing, replastering and finishing according to existing finish where required.
	 
	 
	
	
	

	 
	(b)
	Through wall 22.86 cm thick
	Each
	80
	
	
	

	55.
	30.85
	Cutting chase in brick walls in cement or in floor for embedding G.I. or C.I pipes lines and making good the same to its original condition.
	Rmt.
	1150
	
	
	

	 
	(a)
	Size 75 mm x 75 mm
	mtr
	650
	
	
	

	 
	(b)
	Size 150 mm x 150 mm
	mtr
	500
	
	
	

	(v)
	External Sewerage & Storm Water Drainage
	 
	 
	
	
	

	56
	29.4
	Excavation of trenches in a Streets, Lanes or in Open Area for Storm Sewers and Manholes to Full Depths as Shown in Drawings, Including horing, Timbering of polling Board Frame System Type, dressing to correct sections and dimensions according to template and dewatering, provision for diversion for traffic, protection of exiting services i.e. telephone cables , electric lines, water supply lines and Gas lines etc,Providing and fixing night signals, profiles, Pegs, Sight rails, boning rods, crossing over trenches for access to the houses, watching, fencing etc.,Providing and fixing and maintenance of caution boards, refilling trenches, watering of refill in 15 cm layers, ramming and restoration of surface to original conditions and removal of Surplus Spoil from the Site of Works, for all Works other than connections to Ventilating Shafts upto a Lead of one Kilometre.
	 
	 
	
	
	

	 
	A
	For depth not exceeding 3 metres below ground level.
	 
	 
	
	
	

	 
	(i)
	For all classes of soil except rocky .
	Cum
	471
	
	
	

	57.
	10.7 (a)
	Cement concrete 1:6:12 with brick ballast 40mm gauge.
	Cum
	24
	
	
	

	58.
	29.63
	Providing, lowering, cutting & jointing salt Glazed Stoneware Pipes and Specials ISI marked as per IS 651-2007class Sp-1 into Trenches for all depths and Laying out the same to correct alignment, Gradients, levels etc., In Trenches including all dressing and trimming of bed and sides of trenches, if required trimming and cutting of concrete beds and joints holes, supporting the pipes and specials, in correct position in a suitable rigid manner while the same are being jointed and until the surrounding benching, haunching and envelopes are completed. The sewer shall rest on the bed at every point through-out its length and to ensure this, it shall be grouted in without extra charge by the contractor with 1:3 cement sand mortar including jointing of pipes and specials in trenches, using cement sand mortar 1:1 and best white italian spun yarn, finishing and trowelling of each joint at an angle of 45degree with the longitudinal axes of pipe, watering, keeping the joint covered and wetted till the same are cured, testing the sewerage line for leakage and making all leakages and defects good as laid in the contract specification, chipping and finishing the cut surface to uniform finish to the entire satisfaction of engineer-incharge
Including all cartage etc. 
	 
	 
	
	
	

	 
	(b)
	150mm i/d pipe
	mtr
	170
	
	
	

	 
	(c)
	200mm i/d pipe
	mtr
	20
	
	
	

	59.
	29.69
	Providing, Lowering, jointing and cutting of Plain and Reinforced Cement Concrete spigot and socketed Pipes and Specials with rubber ring ISI marekd as per IS code IS 458-2003 into Trenches for all Depths and Laying out the same to correct alignment, gradients, levels etc. including all dressing and trimming and cutting of concrete beds and joints holes, supporting the pipes and specials in correct position in a suitable rigid manner while the same are being jointed and until the surrounding benchings, haunches and envelopes are completed. The pipes shall rest on the beds at all joints through their lengths and to ensure this, they shall be grouted in where necessary including jointing the socketed pipe with cement sand mortar 1:1 after stretching and fixing of rubber ring, facing, troweling and finishing the joints at an angle of 45 degree, keeping the joint covered and wetted till the same are cured, testing the pipes for leakage and making good the same leakage and all defects to the entire satisfaction of the Engineer-in-charge including all cartage etc.
	 
	 
	
	

	 
	B
	RCC Pipe NP-2
	 
	 
	
	

	 
	(e)
	250mm i/d pipe
	Mtr
	55
	
	

	 
	(h)
	400mm i/d pipe
	Mtr
	120
	
	

	60.
	29.92
	Constructing brick masonry road gully chambers as per standard drawings (as per sizes given below) including dressing of beds and sides of chambers to exact profiles, 15cm thick lime concrete 16:24:100 (as per specified in item No. 10.3) in foundation, first class brick work laid in cement sand mortar 1:5, 40mm thick cement concrete 1:2:4 topping inside the chamber with a floating coat of 1.5mm thick neat cement laid in one operation to the topping, the entire inner surface of the chamber rendered with neat cement not less than 12.50mm in thickness of 1:2 cement sand plaster and finished with a floating coat of neat cement 1mm thick left absolutely smooth polished and correct to templates including labour for fixing the C.I. road gully grating and frame including paint with coal tar (as specified in item No. 29.74) complete and to the requirement of the Engineer-In- Charge.        
	 
	 
	
	

	 
	B
	Double road gully chamber :-
	 
	 
	
	

	 
	(ii)
	Size 1448mm. x 457mm. x 800mm.
	Each
	7
	
	

	61.
	28.53
	Bailing out water from the trenches for making new connections in fully charged pipe lines including cleaning trimming and dressing the trenches to correct alignment and grade as required by the Engineer-in-charge. Size of the main with which connection is to be made.
	 
	 
	
	

	 
	(a)
	Upto 200mm i/d
	each
connection.
	1
	
	

	62.
	29.84
	Constructing brick masonry manhole in cement mortar 1:5 ( 1 cement : 5 coarse sand ) R.C.C. top slab with 1:2:4 mix (1 cement: 2 coarse sand : 4 graded stone aggregate 20 mm nominal size), foundation concrete 1:4:8 mix (1 cement: 4 coarse and : 8 graded stone aggregate 40mm nominal size) inside plastering 12mm thick with cement mortar 1:3 (1 cement: 3 coarse sand) finished with floating coat of neat cement and making benching in cement concrete 1:2:4 (1 cement : 2 coarse sand : 4 graded stone aggregate 20mm nominal size) finished with a floating coat of neat cement, Orange coloured PVC steps including FRCC cover with frame (light duty) 455x610 mm internal dimensions.complete as per standard design.
	 
	 
	
	

	 
	(b)
	Inside size 90x150 cm and 120 cm deep
	each
	6
	
	

	63.
	NS
	Making Sewerage / Storm water connection with the existing sewer/storm water line
	each
	2
	
	

	 
	 
	 


TOTAL

	 
	 
	
	

	
	
	
	
	

	
	
	
	
	
	
	


D.   Fire Fighting Services
	S.No
	Description
	Unit
	Qty
	Rate
	Amount

	
	D.Fire Fighting Services

1
PUMP ( Electric )



Providing,installation testing & Commissioning of Electric Motor Driven End Suction centrifual fire Duty Opreation pump
(with mechanical seal, bronze impeller and carbon steel EN8 shaft) capable for a discharge of 1620 LPM at head of 50mtrs
coupled through flexible coupling including coupling guard 
with totally enclosed fan cooled squirrel cage 4 pole induction
motor 60 HP suitable for opreation on three phase AC supply
of 415+ or - 10%  volts, 50Hz, fixing the coupled pump andmotor on a common structural base frame, making a suitable cement concrete foundation using suitable numbers of anti vibration mounting as per design/ recommendation of the manufacturer and as per the detailed specification.



Pump Make:- Kirlosker/ Crompton/ Mather & Platt



Motor Make:- ABB/ Kirlosker/ Mather & Platt



2
JOCKEY PUMP




Providing,installation testing & Commissioning of  centrifugal
pump capable of delivery 50 LPM against a total head of 110mtr
2900 RPM complete as per DNIT specification 
Each Set
1

Pump Make:- Kirlosker/ Crompton Greaves/ Mather & Platt



3
DIESEL ENGINE DRIVEN PUMP



Providing,installation testing & Commissioning of  Diesel Engine Driven Horizontal split casing fire duly opreation Pump
with mechanical seal, bronze impller and carbon steel EN-8
shaft capable for a discharge of 1620 ltrs of a head 0f 50mtrs
directly completed with flexible coupling, cooled sturting
type 1500/ 1600/ 2000 RPM, 4 stroke diesel engine water cooled complete with all required accessories. Coupling gear fuel service tank of showers full load capacity semi rotary 
fuel pump, oil fitter, 3 Nos. batteries, exhaust silencer,
exhaust pipe 30mtrs length complete with gauges techno-
meter hour, meter starting switch, coupled pump and engine  common structural frame concrete foundation using suitable

ammetet, anti vibration pads as per standred design and
manufacturer specification.



Pump Make:- Kirlosker/ Crompton/ Mather & Platt
Each Set
1

Motor Make:- ABB/ Kirlosker/ Mather & Platt



4
MONOBLOCK PUMP ( For Terrace )



Providing,installation testing & Commissioning of  Electric 
driven motor pump set 900 LPm, 21mtrs Head on Terrace
 Pump level with induction/ Motor with Accessories complete.
Motor Make:- ABB/ Kirlosker/Crompton/ Mather & Platt
Each Set
1

5
M.S. PIPE "C" Class



Providing,installation testing & Commissioning of  following
Sizes ( NB ) Of ISI marked heavy MS "c" Class pipes including
cutting, welding etc. and providing all fitting e. g. elbow, nuts bolts, gaskets, reducers, clamps hangers flanges and washers
etc. including painting two coats of pipes and fitting with red paint over a coat of Ready mixed primer, both of approved quality and shade including cutting holes and chases in brick
or RCC wall/ Slabs and making good the same etc. complete in
all respects as required above ground expose piping.



Make:- Tata/ Jindal Hissar/ Bhushan



a.
25mm dia
Mtr
156

b.
50mm dia
Mtr
270

c.
80mm dia
Mtr
48

d.
100mm dia
Mtr
84

e.
150mm dia
Mtr
342

f.
200mm dia
Mtr
12

6
M.S. PIPES  "C" class( below Ground Level )



Providing,installation testing & Commissioning of  following
Sizes ( NB ) Of ISI marked heavy MS "c" Class pipes including
 cutting, welding etc. and providing all fitting e. g. elbow, nuts
bolts, gaskets, reducers, clamps hangers flanges and washers
etc. including painting two coats of pipes and fitting withred paint over a coat of Ready mixed primer, both of approved wrapping the pipe with 4mm thick wraping tape of IWL/ Kotak
makes, laying the pipe so that the top of the pipe is at a depth
of one meter below ground level including excavation trenches and then refilling the soil in layers not exceeding
20cms in depth, consolidating each deposited layer by rammingwatering etc. complete as required.



Make:- Tata/ Jindal Hissar/ Bhushan



a.
150mm dia
Mtr
24

7
Non Return Valve ( NRV ) 




Providing,installation testing & Commissioning of  cast iron Non Return Valve ( NRV ) OF PN- 1.6 rating of following sizes
conforming to relevant IS specification and providinf and fixing Maching Flanges, nuts & bolts, washers, gaskets etc.
complete as required.



Make:- Uttam/ Castle/ Zoloto



a.
100mm dia
Each
2

b.
150mm dia
Each
4

8
Sluice/ Butterfly Valves



Providing,installation testing & Commissioning of Sliuce/Butterfly valves of PN- 1.6 rating of the following sizes with
nitrile seat and stainless steel stem with lever/ gear operation
and cast iron body in powder coating finish for fighting application, complete in all respects with nuts & bolts, washers gasket and maching flanges. 



Make:- Uttam/ Castle/ Zoloto



a.
100mm dia
Each
2

b.
150mm dia
Each
8

9
Ball Valve 25mm dia/ 50mm dia




Providing and fixing brass ball valve full bore type with plastic
coated lever and screwed female ends, tested to 20kg/sqcm
approved quality ISI Marked.




Make:- Sant, VTM, Castle.



a.
25mm dia
Each
7

b.
50mm dia
Each
2

10
Hanger Spot ( Heavy Duty )



Providing Installation & Commissioning of Chilly ( Hanger )
spot for hang the sprinklers line & Main header in the
basement with 10mm Tie Rod and Fastners on the roof and
complete in all respects 



a.
25mm dia
Each
50

b.
50mm dia
Each
90

c.
80mm dia
Each
10

d.
100mm dia
Each
14

11
Angel spot for Ring Line



Providing, installation & fabrication the angel spot for Ring

line ( MS 150mm dia ) Aprox. Size of angel spot 7"x 20"x 12"

and weight aprox. Is 9.800grms ( each ) and fixed with the
fastner on the outer boundary wall and paint one coat primer
and two coat aproved paint, and complete in all respects
Each
104

12
Type "Y" Strainer




Providing,installation testing & Commissioning of  cast iron body flanged ( both ends ) Type "Y" strainer with stainless
stell/ brass finish conforming to relevant IS specification

amended upto date complete in all respects including 

providing and fixing nuts & bolts, washers, gaskets, etc. 




Make:- ISI Marked/ Uttam



a.
150mm dia
Each
1

13
Pressure Switch



Providing,installation testing & Commissioning of  pressure
switch suitable for opreating with fire hydrant systems for
working pressure of 9.0 kg/sqcm including electrical control
wiring with suitable cooper conduter PVC insulated and 
sheathed control cable upto control panel, connection etc.
complete in all respects.



Make:- Indfos
Each
1

14
Pressure Gauge



Providing,installation testing & Commissioning of  100mm dia
Bourden type stainless steel dail type pressure gauge including

brass isolation valve and pipe having caliberation of 0-16kg/

sqcm, complete in all respects



Make :- H. Guru 
Each
2

15
Fire Brigade Inlet Fourway Valve




Providing,installation testing & Commissioning of  instantaneous
four way fire brigade inlet connection conforming to relevant
IS amended upto date consisting of 63mm Gun Metal Quadra
plat, male inlet coupling with plug and cap. Chain and
other accessories etc. complete in all respects

.


Make:- Safeguard, Guards, Omex, 
Each
1

16
Fire Brigade Inlet Two Way Valve



Providing,installation testing & Commissioning of  instantaneous

Two way fire brigade inlet connection conforming to relevant IS amended upto date consisting of 63mm Gun Metal dual  plate female round thread connection inlet coupling with 
plug and chain,and other accessories etc. complete in all respects



Make:- Safeguard, Guards, Omex, 
Each
1

17
RRL Hose Pipe



Providing,installation testing & Commissioning of RRL Fire 



Hose Pipes ISI Marked 63mm dia x 15mtrs long with gun metal
steel/ stainless steel, male and female coupling (ISI marked)
bound and riveted to hose pipes with copper rivets and
copper wire conforming to IS 636 type A required.



Make:- Safeguard, Guards, Omex, CRC
Each
30

18
Branch Pipe




Providing,installation testing & Commissioning of  Gun Metal
63mm dia short branch pipe ( ISI Marked ) with 20mm dia nozzle conforming to IS 903 suitable for instantneous 
connection to inter connection hose piping as required



Make:- Safeguard, Guards, Omex, 
Each
15

19
Landing Valve ( Single Headed )

Providing,installation testing & Commissioning of  single 

headed gun metal / stainless steel ISI marked oblique pattern

Landing Valves type "A" with 80mm dia flanged inlet and 63



mm dia instanteous type female outlet complete with ABS plastic cap and chain twist release type lug and all accessories
complete as required.



Make:- Safeguard, Guards, Omex,
Each
15

20
Hose Reel ( Complete )



Providing,installation testing & Commissioning of  First Aid
Fire Hose Reel Wall mounting swinging type complete with 
drum, bracket, 20mm dia 30mtrs long high pressure hose reel tubing with gunmetal shutoff nozzle conforming to IS:8090-
1976. The hose Reel shall be as per IS: 884: 1985, complete in all respects.



Make:- Safeguard, Guards, Omex,CRC
Each
5

21
Fire Man's Axe



Providing,installation testing & Commissioning of  Standard
Fire Man"s Axe with Heavy insulated rubber conforming
to IS : 926



Make:- Safeguard, Guards, Omex, 
Each
5

22
Hose Cabinet ( Fabricated )



Supplying And Fixing of hose cabinet of size 900mm x600mm
x 450mm made of 16 GSW MS sheet with 4mm thick glazed
glass doors including necessary locking arrangment suitable 
to accommodate internal and external hydrant 8 fire Hose
pipes mounted on wall OR raised brick platform and duly 
painted with Post Office Red externally and white internally 
with synthetic enamel paint, complete in all respects.
Each
10

23
Water Flow Switch




Providing,installation testing & Commissioning of vane type
water flow switch suitable for installation on 50mm to 150mm
Each
1

dia line for a service pressure upto 20kg/sqcm of potter /



System sensor / Angus



Make:- H. Guru



24
Cables




Providing,installation testing & Commissioning of water flow switch suitable for installation of following sizeof PVC insulated PVC sheathed armoured aluminium conducter cable of 1.1 KV grade on cable tray / surface orunder ground  including digging and refilling with sand and 
brick cuchioning as required 



Make : - Ecko / Finolex OR ISI Marked 



 a.
3 x 50 sqcm
Mtrs
250

b.
3 x 16 sqcm
Mtrs
250

c. 
3.5 x 120 sqcm
Mtrs
30

25
PUMP's Control Panel



Providing,installation testing & Commissioning of Electrical




control panel of cubical conctruction, floor mounted type
fabricated out of 2mm thick CRAC sheet compartmentalized
with hinged lockable doors, dust and vermin proof powder 
coated of approved shade after 7 tank treatment process,
cable alley ,inter- connection, having switch gears and accessories mounting and internal wiring, earth terminals numbering etc. complete in all respect, suitable for 
opreation on 415 V, 3 phase, 50 HZ, AC supply with enclosure protection class IPC 42 as required.



A Common Panel In Fire Pump House



1)
 Incomer



a)
TP & N SFU with HRC fuses



b)
Voltmeter ( 0 - 500 Volts ) with Selector Switch



c)
Am meter with selector switch & CT's etc.



d)
Set of 3 phase including lamp.



e)
Set of All Bus bar.



(A)
Main Fire Pump




TP & N HRC fuses with suitable HP fully automatic star / delta
starter with over load protection, current sensing type single
phase prevent or complete with all accessories and internal

wiring required for automatic opreation, selector switch
for local / remote , Auto / Manual / OFF opreation.



( B )
Jockey Pump




TP & SFU with HRC fuses with suitable HP fully automatic
starter / delta starter with over load protection, current 
sensing type single phase preventor complete with all acce ssories and internal wiring required for automatic operation selector switch for local / remote, auto / manual  OFF
opreation



( C )
Diesel Engine Control 




Control for Diesel Engine comprising:-



1)
Auto / Manual selector switch & 3 altempt starting device
timers and relays as required, push button, start / stop in
manual mode.



2)
Indication lamps for High / low Lub. Oil pressure, High Water
Temp. and Engine ON indication.



3)
Battery charger suitable for 12V / 24V DC with boost and 
tickle selector switch, 0- 30V DC colt meter , 0- 20 DA Ammeter



4)
All standred relays and accessories for automatic operation of diesel Engine.




Pressuristation  Pump



a)
TP & N SFU with HRC fuses



b)
Voltmeter ( 0- 500 V ) with selector switch.



c)
Selector switch and CTs.



d)
Set of 3 Phase indication lamp.



e)
Suitable HP fully automatic Star / Delta Starter with over load
protection. Current sensing type single phase preventor
complete with all accessories and internal wiring required 
for automatic opreation.



f)Selector switch for local / Remote, Auto / Manual / OFF  opreation ON / OFF indication Lamp etc.
Set
1

26
Fire Extinguishers ABC Type 5 kg




Providing & fixing with bracket / support etc. wall mounted
fire Extinguishers of ABC Type 05 kg capacity ISI Marked 



Fire Extinguishers 



Make:- Safex, Omex , Lifeguard
Each
30

27
Fire Extinguishers  Co2 Type 4.5 Kg 




Providing and Fixing Fire Extinguishers ( 4.5kg capacity ) CO2

type complete with all accessories as per Manufactures

specification. ( ISI Marked )



Make:- Safex, Omex,  Lifeguard
Each
30

28
Sprinklers




Providing , fixing, testing and commissioning of 15mm dia

quartzoid bulb type SPRINKLER  set to operate at 68 deg. C



Pendent / Upright/ IS 9972: 1981.



Make:- Tyco / DSS / BEST/ G tech
Each
138

29
MS Socket  1/ 2" ( Heavy Duty )




Providing, fixing, Testing & commissioning of MS Heavy Duty
Socket 1/2" threading type for tide the sprinkler on the




roof and complete in all respects



a.
MS Socket 1/2" threading type
Each
140

30
Sprinklers ( Spare )




Spare Sprinklers set to operate at 68 deg. C  Pendent / Upright
tpye.



Make:- Tyco / DSS / BEST
Each
20

31
Air Vessel ( Fabricated )




Supplying and fixinf Air Vessel made of 150mm dia ISI marked 
( approved Make of MS Pipe) 8mm thick MS sheet, 1200 mm
in height with air release valve on top and flanged connection 



to riser, drain arrangement with 25mm dia gun metal wheel 
valve, with required accessories, pressure gauge and pressure
switch and painting with synthetic enamel paint of approved shade as required.
Each
1


Civil Works



32
Foundation Block for PUMPS




Provision for making concrete foundation block for fire Pumps
Diesel Engine, Jockey Pump and terrace Pump with CC 1:2:4:
Each
1and MS bolts of size 16mm dia x 30mm long grouted in the
concrete, complete as per approval of the Engineer- in-Charge



33
Water Storage Tank ( Cap.- 10000ltrs )



Supplying and fixing HDPE water storage tank for terrace storage
including all GI fitting , ball valves, gate valve &  specials 

complete in all respects.
per ltr
10000

Make:- Diplast OR ISI Marked



Total Head Wise Summary:-



a.
MS Pipes
 
 

b.
Pumps
 
 

c.
Valves & Accessories
 
 

d.
Fire Fighting Accessories
 
 

e.
Cabels
 
 

f.
Pannel
 
 

g.
Extinguishers
 
 

h.
Angel & Chilly Spot
 
 

i.
Civil Works & Water Tank
 
 


G. Total
 
 


	Each Set

Each Set

Each Set

Each Set

Mtr

Mtr

Mtr

Mtr

Mtr

Mtr

Mtr

Each

Each

Each

Each
Each

Each

Each

Each

Each

Each

Each

Each

Each

Each

Each
Each

Each

Each

Each
Each
Each

Each
Each
Mtrs

Mtrs

Mtrs

Set

Each

Each 

Each
Each
Each

Each
Each
per ltr
	1

1

1

1

156

270

48

84

342

12

24
2

4

2

8

7

2

50

90

10

14
104

1

1

2

1

1

30

15

15

5

5

10

1

250

250

30

1

30

30

138

140

20

1

1

10000
	
	


E.  Electrical Works
	Sr.
	DESCRIPTION
	Unit
	Qty
	RATE
	AMOUNT

	1.0
	H. T . SUPPLY
	 
	 
	
	

	1.1
	Supply installation testing & commissioning of Double Pole structure 11 KV, 50 Hz AC Supply, GO assembly complete with DO Fuses, Lighting arrestors, Cross Bars, channels, Insuators, Mounted on 11 mtr High MS/ PCC poles, GI pipe for incoming & outgoing cables, clamps, Hand Operated Gang Breaking Switch Mechanism, Grouting of poles in MS/PCC & Making Connections Complete as required & also as per PSEB requirment & Specifications (on Behalf of SEB if so desired by them) 
	No.
	1
	
	

	1.2
	Supply,Erection Testing & Commissioning of HT Meter Panel Board (11 KV CT/PT unit, CT ratio 50/5A  15VA, Class 5, and PT ratio 11000/110, 100VA suitable for 550 kw load.The CT/PT unit) with CT/PT unit of required ratio as per by the PSEB specifications(on behalf of SEB if so desired by them).
	No.
	1
	
	

	1.3
	Supply, Erection Testing & Commissioning of HT Trivector Meter of required ratio as per by the PSEB specifications(on behalf of SEB if so desired by them)
	No.
	1
	
	

	1.4
	Supply, Installation, Testing and Commissioning of (11 KV OIL TYPE  EXTENSIBLE FUSE SWITCH UNIT -EFS) fully extensible, totally enclosed, metal clad, floor mounting, fully In/out door switch fuse unit (Type EFS) suitable for installation in 12kv 350 MVA, 3 phase, 3 wire, 50 cycles effectively earthed neutral system comprising of Triple pole, 400 A, double break oil immersed switch with three distinct positions for ON, OFF & EARTH. 1- Independent manual spring closing/ opening mechanism  ON/OFF & EARTH. Set of 3 nos. HRC Fuses on Drawout type Fuse carrier immersed in Oil for 750 KVA Transformer.Trip devise initiated by striker pin of HRC fuse to ensure tripping of switch in the event of one fuse blowing,  Operating handle for ON, OFF EARTH suitably interlocked to provide minimum three seconds delay between any two operations.
• 1- Triple pole, 400 A, double break oil immersed switch with three distinct positions for ON, OFF & EARTH.
• 1- Independent manual spring closing/ opening  mechanism  ON/OFF & EARTH
• 1- Set of 3 nos. HRC Fuses on Drawout type Fuse carrier immersed in Oil for 1000 KVA Transformer.
• 1- Trip devise initiated by striker pin of HRC fuse to ensure tripping of switch in the event of one fuse blowing.
• 1- Operating handle for ON, OFF EARTH suitably interlocked to provide minimum three seconds delay between any two operations..
•1- Manual trip lever, Oil level indicator & Drain plug for draining oil.
• 2- Rear & Side cable box suitable for 1x3Cx95sq. mm XLPE cable 
• One set of bus bar extension bushing on opposite side of cable box with heat Shrinkable type End Caps and with metallic cover for future extension
• complete with First fill of oil.
	 
	 
	
	

	a
	Supply   
	Each
	1
	
	

	b
	Installation
	Each
	1
	
	

	1.5
	Supply and laying of 3x70 sqmm 11 KV HT XLPE aluminium armoured cable on surface/under ground trenches or ducts as required at site.
	Mtrs
	150
	
	

	1.6
	Supply and making 11 KV Heat shrikable joints for 3x70 sqmm HT cable(Indoor type)
	No.
	5
	
	

	1.7
	Supply and making 11 KV Heat shrikable joints for 3x70 sqmm HT cable(Outdoor type)
	No.
	1
	
	

	1.8
	Earthing with G.I pipe 4.5 M long x 40 mm dia. & 8 SWG GI Wire including accessories and providing masonry enclosure with cover plate having locking arrangement & watering pipe etc. including providing charcoal or coke & salt etc. for 11 KV GO Switch complete in all respect as required.
	Set
	2
	
	

	1.9
	CONTROL CABLE: : Supply Laying & termination of 5 core 1.5 sq. mm copper conductor PVC insulated, PVC sheathed Armoured cable including termination of the same for interconnecting the safeties of the HT panel & Transformer etc.  
	Mtrs
	350
	
	

	1.10
	Supplying, installation, testing & commissioning of wall mounted POWER INDICATION board for 2 No's DG Set & Transformer Power Supply ON/OFF indication, made out of 14/16 gauge MS sheet with supplying and fixing 5 No 6A SP MCB, Neutral links, 5 No LED type indicator Warning Hooter/Buzer including painting, interconnections, earthing and labeling etc. as required at site. 
	Nos.
	1
	
	

	1.11
	Supply, fabrication and installation of MS Structure comprising of ISMCS, ISA’s, flats rods, Nuts & Bolts etc. for supporting Transformer, bus-trunking cable trays in multitier formation. The rate shall include painting with enamel paint complete in all respect.
	KG
	500
	
	

	1.12
	Outdoor  type  630KVA, 11KV/433V  Packaged Sub Station - CSS:  
	 
	 
	
	

	 
	Supply,Installation, Testing and Commissioning of Outdoor type 11kV Package substation with 1 No. 2 way RMU type RM6 NE-DI, 1 No. 11kV/433V, ONAN Type 630 KVA 11/0.433 KV, 3 Phase, 50 Hz Dyn11 vector group, copper wound, Transformer with approximately 5% impedence, tappings for off load operation on HV side in steps of +/-2.5%, +/-5% & - 7.5%, 1 set of LT devices, earthing, padlocks etc. Connection between RMU & transformer will be by 3 nos. 1Cx70 sq.mm. XLPE cable/Busbar  and connections from transformer to LT ACB will be by busbar connections. Cable termination kits for RMU are in our scope of supply (within enclosure). 2 Way Non Extensible Unit with 1No. Isolator Incomer & 1No. Outgoing Circuit Breaker- TYPE RM6 : NE- DI. RM6-NE-DI Single Unit consisting of 1 No. 630A Load break switches and 1 No. 200A Tee-Off with SF6 Circuit Breaker and with O/C + E/F relay type VIP35 (for Local trafo control.) with SF6 gas pressure indicator. This RMU shall be non-extensible type. 1 No. 415V, 1000A LT Panel shall have 1600A Aluminum Busbar suitable for Busduct entry for Incoming & Cable entry for Outgoing.
• IDMT RELAY for Circuit Breakers – Self Powered, Merlin Gerin type VIP35.
• The Ring Switches and Tee-Off Circuit Breaker are provided with Integrated Earthing Switches with Making Capacity
• Neon cable indicator for ring switches & circuit breaker. 
• Integral earthing facility for ring switches.
• Shunt trip coil rated for 230V AC.
• Trip push button for T-off circuit breaker.
• SF6 Gas pressure indicator
• Padlocking facility 
• 1 No. 4 pole 1000A MDO type ACB with O/C, S/C & E/F protection Microprocesse release. 
	 
	 
	
	

	a
	Supply
	Each
	1
	
	

	b
	Installation 
	Each
	1
	
	

	 
	TOTAL OF "1.0" H. T . SUPPLY CARRIED OVER TO SUMMARY
	
	 
	
	

	 
	 
	 
	 
	
	

	2.0
	D.G. SET
	 
	 
	
	

	2.1
	Supply,Installation, testing & Commissioing of   Radiator cooled Silent D.G. Set of 380 KVA capacity, 415 volts, 3phase, 4 wire 50Hz at 0.80pf with acoustically treated canopy , with AMF Panel along with auto chngeover Switch having by-pass facility including engine, alternator, 2 x 12V batteries, battery charger  with exhaust pipe, AVM pads, day oil tank of 990 ltrs capacity ,foundation bolts, glands coupling and other standard accessories required for complete as required installation of D.G. Set.   (Civil Work for Foundation is not included)
	 
	 
	
	

	a
	Supply   
	Each
	1
	
	

	b
	Installation
	Each
	1
	
	

	 
	TOTAL OF "2.0" D.G. SET CARRIED OVER TO SUMMARY PAGE 
	 
	 
	
	

	 
	 
	 
	 
	
	

	3.0
	MV PANELS 
	 
	 
	
	

	 
	Supply, Installation, Testing & Commissioning of  LT Panels fabricated from 14/16 gauge CRCA sheet, dust and vermin proof, indoor type with hinged lockable doors, suitable for 415V, 3 phase 4 wire 50Hz AC supply with separate cable alley and lockable bus-bar chamber (as per approved drawings), duly Powder coated as per approved shade after proper sheet treatment . It shall be complete with gland plates, lifting hooks, ventillating louvers, Aluminum bus bar with Heat shrinkable sleeves, earth bus,  inter connections, labelling electrical interlocking as per specification and drawings, suitable for termination of bus ducts and cables as per single line diagram including supplying and fixing following switchgears and accessories, inter-connections, and marking as specified.The internal control wiring shall be fuseless. All control wiring and metering protection shall be done by MCB's. All Incoming & outgoing feeders shall be provided with On Indication light.
	 
	 
	
	

	3.1
	MAIN MV PANEL (NORMAL & DG SUPPLY) MV- 1 at BASEMENT
	Set
	1
	
	

	 
	1.  INCOMING FEEDER
	 
	 
	
	

	 
	Transformer Supply: 1000A 4P Manual  Drawout type ACB complete with inbuilt Microprocessor  release having protection against O/L, S/C & E/F, Shutter assembly, On/Off/Trip Indication light. Make Schneider / L&T  / Siemens
	 
	1
	
	

	 
	DG SUPPLY-380KVA : MCCB 630 Amp. 4 Pole, (Icu  = Ics value 50 KA) with Spreader Links & front operated Extended Rotary Handle  Make Schneider  / L&T dsine  / Siemens
	 
	1
	
	

	 
	Multifunctional Digital  Meter  with KW,KWHA,KVA,PF ,Volt. Amp. & Frequancy Meter Make Naptune /HPL /Conzerv/MG
	 
	2
	
	

	 
	1000-630/5A Cl-1.5, 15VA Current Transformer.
	 
	6
	
	

	 
	Shunt Trip & UVNC relay 
	 
	2
	
	

	 
	Aux. Contactor 2NO+2NC with Add Block 220V AC
	 
	2
	
	

	 
	RYB Phase Indicating lights LED type 
	 
	6
	
	

	 
	Emergency Stop Push Button
	 
	1
	
	

	 
	SP MCB 2 Amp.
	 
	12
	
	

	 
	Power Terminal Blocks - Stud Type.
	 
	10
	
	

	 
	Control Terminal Blocks - with Spare terminals.
	 
	12
	
	

	 
	2.  OUT- GOING FEEDER'S
	 
	 
	
	

	 
	MCCB 630 Amp. 4 Pole, (Icu  = Ics value 50 KA) with Spreader Links & front operated Extended Rotary Handle  Make Schneider  / L&T dsine  / Siemens
	 
	1
	
	

	 
	MCCB 630 Amp. TPN, (Icu  = Ics value 50 KA) with Spreader Links & front operated Extended Rotary Handle   Make Schneider / L&T  / Siemens
	 
	2
	
	

	 
	MCCB 250 Amp.TPN, (Icu  = Ics value 50 KA) with Spreader Links & front operated Extended Rotary Handle   Make Schneider / L&T  / Siemens
	 
	1
	
	

	 
	MCCB 160 Amp.TPN, (Icu  = Ics value 35 KA) with Spreader Links & front operated Extended Rotary Handle   Make Schneider / L&T  / Siemens
	 
	1
	
	

	 
	MCCB 125 Amp.TPN, (Icu  = Ics value 35 KA) with Spreader Links & front operated Extended Rotary Handle   Make Schneider / L&T  / Siemens
	 
	9
	
	

	 
	MCCB 100/80/63 Amp.TPN, (Icu  = Ics value 25 KA) with Spreader Links & front operated Extended Rotary Handle   Make Schneider / L&T  / Siemens
	 
	8
	
	

	 
	SPACE only for 125/100 A MCCB
	 
	2
	
	

	 
	Power ON Indicating lights LED type 
	 
	22
	
	

	 
	MCB 2 Amp. SP/10KA     Make:Schneider MG  /L&T Haqgger
	 
	22
	
	

	3.2
	APFC CAPACITOR PANEL :   250 KVAR
	Each
	1
	
	

	 
	 INCOMING FEEDER: MCCB 630 Amp. TPN, (Icu  = Ics value 50 KA) with Spreader Links & front operated Extended Rotary Handle   Make Schneider / L&T  / Siemens
	 
	1
	
	

	 
	Automatic Power factor correction relay 12-14 steps Make:  L&T/ HPL/Conzerv/ Siemens
	 
	1
	
	

	 
	ON Indicating lights LED type 
	 
	1
	
	

	 
	Auto/Manual Selector Switch 
	 
	1
	
	

	 
	SP MCB 2 Amp. Make Hager/Schneider
	 
	7
	
	

	 
	630/5A Cl-1, 5VA Current Transformer.
	 
	1
	
	

	 
	Auxiliary Contacter.
	 
	2
	
	

	 
	2.  OUT- GOING FEEDER'S
	 
	 
	
	

	 
	MCCB 63 Amp.TPN, (Icu  = Ics value 25 KA) with O/L & S/C   Make Schneider / L&T  / Siemens
	 
	8
	
	

	 
	MCB 40 Amp. 3P/10KA    
	 
	4
	
	

	 
	Contactor for 25 KVAR Capacitor  DUTY 415V AC 
	 
	8
	
	

	 
	Contactor for 15 KVAR Capacitor DUTY 415V AC 
	 
	2
	
	

	 
	Contactor for 10 KVAR Capacitor DUTY 415V AC 
	 
	2
	
	

	 
	Capacitor 25 KVAR 440V  Heavy Duty type, Make Naptune DUCATI / Siemens Epcos/Conzerv
	 
	8
	
	

	 
	Capacitor 15 KVAR,  440V  Heavy Duty type, Make Naptune DUCATI / Siemens Epcos/Conzerv
	 
	2
	
	

	 
	Capacitor 10 KVAR,  440V  Heavy Duty type,, Make Naptune DUCATI / Siemens Epcos/Conzerv
	 
	2
	
	

	 
	Capacitor ON Indicating lights LED type 
	 
	12
	
	

	 
	SP MCB 2 Amp.
	 
	12
	
	

	 
	Push Button with element for On/Off 
	 
	24
	
	

	 
	3. Enclosure,Bus Bar, Wiring & Accessories : 
	 
	 
	
	

	 
	MS Cabinet front operated compartmentalized with Base Frame fabricated from 14/16 CRCA Sheet (make TATA Steel), Powder Coated Paint after Pre-treatment Process, Protection : IP- 54; Cable Entry from Top / Bottom.
	 
	1
	
	

	 
	Aluminium Busbar 1000 Amp., E91 E grade Aluminium Busbar (Current Density 1.0 A/Sq. mm), DMC BusBar Support Insulators, Colour Coded PVC Heat Shrinkable Sleeves. 
	 
	1
	
	

	 
	Insulator Neoprene Rubber Gaskets and Rubber Boots.
	 
	1
	
	

	 
	Hardware and Accessories, Door Hinges and Locks.
	 
	1
	
	

	 
	PVC Copper Wires, Ferrules, Thimbles & Other Requ. Accessories.
	 
	1
	
	

	3.3
	FDB Panel -  Basement- Floor 
	Set
	1
	
	

	 
	1. INCOMER 
	 
	 
	
	

	 
	MCCB 100 Amp.TPN, (Icu  = Ics value 25 KA) with Spreader Links & front operated Extended Rotary Handle   Make Schneider / L&T  / Siemens
	 
	1
	
	

	 
	Digital  Meter with Volt. , Amp.Meter  & Frequancy Meter Make Naptune /HPL /Conserve - 1 No.
	 
	1
	
	

	 
	RYB Phase Indicating lights LED type 
	 
	3
	
	

	 
	100/5A Cl-1, 10VA Current Transformer 
	 
	3
	
	

	 
	SP MCB 2 Amp - 3 No.
	 
	3
	
	

	 
	Control Terminal Blocks - with Spare terminals 
	 
	6
	
	

	 
	2. OUTGOINGS
	 
	 
	
	

	 
	4 Pole MCB 40/32 A , 10KA.  Make Schneider / L&T /Siemens
	 
	5
	
	

	 
	3. Enclosure,Bus Bar, Wiring & Accessories : 
	 
	 
	
	

	 
	MS Cabinet front operated compartmentalized with Base Frame fabricated from 14/16 CRCA Sheet (make TATA Steel), Powder Coated Paint after Pre-treatment Process. Protection : IP- 54; Cable Entry from Top / Bottom
	 
	1
	
	

	 
	Aluminium Busbar 150Amp., E91 E grade Aluminium Busbar ( Current Density 1.0 A/Sq. mm), DMC BusBar Support Insulators, Colour Coded PVC Heat Shrinkable Sleeves. 
	 
	1
	
	

	 
	Insulator Neoprene Rubber Gaskets and Rubber Boots.
	 
	1
	
	

	 
	Hardware and Accessories, Door Hinges and Locks.
	 
	1
	
	

	 
	PVC Copper Wires, Ferrules, Thimbles & Other Requ. Accessories.
	 
	1
	
	

	 
	 
	 
	 
	
	

	3.4
	FDB Panel - Ground Floor & 1 to 3 Floor 
	Set
	8
	
	

	 
	1. INCOMER 
	 
	 
	
	

	 
	MCCB 125 Amp.TPN, (Icu  = Ics value 25 KA) with Spreader Links & front operated Extended Rotary Handle   Make Schneider / L&T  / Siemens
	 
	1
	
	

	 
	Digital  Meter with Volt. , Amp.Meter  & Frequancy Meter Make Naptune /HPL /Conserve - 1 No.
	 
	1
	
	

	 
	RYB Phase Indicating lights LED type 
	 
	3
	
	

	 
	100/5A Cl-1, 10VA Current Transformer 
	 
	3
	
	

	 
	SP MCB 2 Amp - 3 No.
	 
	3
	
	

	 
	Control Terminal Blocks - with Spare terminals 
	 
	6
	
	

	 
	2. OUTGOINGS
	 
	 
	
	

	 
	4 Pole MCB 63 A , 10KA.  Make Schneider / L&T /Siemens
	 
	3
	
	

	 
	4 Pole MCB 32 A , 10KA.  Make Schneider / L&T /Siemens
	 
	3
	
	

	 
	3. Enclosure,Bus Bar, Wiring & Accessories : 
	 
	 
	
	

	 
	MS Cabinet front operated compartmentalized with Base Frame fabricated from 14/16 CRCA Sheet (make TATA Steel), Powder Coated Paint after Pre-treatment Process. Protection : IP- 54; Cable Entry from Top / Bottom
	 
	1
	
	

	 
	Aluminium Busbar 200 Amp., E91 E grade Aluminium Busbar ( Current Density 1.0 A/Sq. mm), DMC BusBar Support Insulators, Colour Coded PVC Heat Shrinkable Sleeves. 
	 
	1
	
	

	 
	Insulator Neoprene Rubber Gaskets and Rubber Boots.
	 
	1
	
	

	 
	Hardware and Accessories, Door Hinges and Locks.
	 
	1
	
	

	 
	PVC Copper Wires, Ferrules, Thimbles & Other Requ. Accessories.
	 
	1
	
	

	 
	 
	 
	 
	
	

	3.5
	FDB Panel -  TARRACE-Ventilator
	Set
	1
	
	

	 
	1. INCOMER 
	 
	 
	
	

	 
	4 Pole MCB 63 A , 10KA.  Make Schneider / L&T /Siemens
	 
	1
	
	

	 
	RYB Phase Indicating lights LED type 
	 
	3
	
	

	 
	SP MCB 2 Amp - 3 No.
	 
	3
	
	

	 
	Control Terminal Blocks - with Spare terminals 
	 
	6
	
	

	 
	2. OUTGOINGS
	 
	 
	
	

	 
	4 Pole MCB 40/32 A , 10KA.  Make Schneider / L&T /Siemens
	 
	4
	
	

	 
	3. Enclosure,Bus Bar, Wiring & Accessories : 
	 
	 
	
	

	 
	MS Cabinet front operated compartmentalized with Base Frame fabricated from 14/16 CRCA Sheet (make TATA Steel), Powder Coated Paint after Pre-treatment Process. Protection : IP- 54; Cable Entry from Top / Bottom
	 
	1
	
	

	 
	Aluminium Busbar 150 Amp., E91 E grade Aluminium Busbar ( Current Density 1.0 A/Sq. mm), DMC BusBar Support Insulators, Colour Coded PVC Heat Shrinkable Sleeves. 
	 
	1
	
	

	 
	Insulator Neoprene Rubber Gaskets and Rubber Boots.
	 
	1
	
	

	 
	Hardware and Accessories, Door Hinges and Locks.
	 
	1
	
	

	 
	PVC Copper Wires, Ferrules, Thimbles & Other Requ. Accessories.
	 
	1
	
	

	 
	 
	 
	 
	
	

	3.6
	AC Panel -  TARRACE
	Set
	1
	
	

	 
	1. INCOMER 
	 
	 
	
	

	 
	MCCB 630 Amp. TPN, (Icu  = Ics value 50 KA) with Spreader Links & front operated Extended Rotary Handle   Make Schneider / L&T  / Siemens
	 
	1
	
	

	 
	Digital  Meter with Volt. , Amp.Meter  & Frequancy Meter Make Naptune /HPL /Conserve - 1 No.
	 
	1
	
	

	 
	RYB Phase Indicating lights LED type 
	 
	3
	
	

	 
	630/5A Cl-1, 10VA Current Transformer 
	 
	3
	
	

	 
	SP MCB 2 Amp - 3 No.
	 
	3
	
	

	 
	Control Terminal Blocks - with Spare terminals 
	 
	6
	
	

	 
	2. OUTGOINGS
	 
	 
	
	

	 
	MCCB 400 Amp. TPN, (Icu  = Ics value 50 KA) with Spreader Links & front operated Extended Rotary Handle   Make Schneider / L&T  / Siemens
	 
	2
	
	

	 
	MCCB 63/100 Amp.TPN, (Icu  = Ics value 25 KA) with Spreader Links & front operated Extended Rotary Handle   Make Schneider / L&T  / Siemens
	 
	1
	
	

	 
	3. Enclosure,Bus Bar, Wiring & Accessories : 
	 
	 
	
	

	 
	MS Cabinet front operated compartmentalized with Base Frame fabricated from 14/16 CRCA Sheet (make TATA Steel), Powder Coated Paint after Pre-treatment Process. Protection : IP- 54; Cable Entry from Top / Bottom
	 
	1
	
	

	 
	Aluminium Busbar 800 Amp., E91 E grade Aluminium Busbar ( Current Density 1.0 A/Sq. mm), DMC BusBar Support Insulators, Colour Coded PVC Heat Shrinkable Sleeves. 
	 
	1
	
	

	 
	Insulator Neoprene Rubber Gaskets and Rubber Boots.
	 
	1
	
	

	 
	Hardware and Accessories, Door Hinges and Locks.
	 
	1
	
	

	 
	PVC Copper Wires, Ferrules, Thimbles & Other Requ. Accessories.
	 
	1
	
	

	 
	 
	 
	 
	
	

	3.7
	UPS FDB - G.Floor to 3 Floor 
	Set
	8
	
	

	 
	1. INCOMER 
	 
	 
	
	

	 
	4 Pole MCB 63 Amp./10KA, with O/C, S/C protection.,   Make Schneider   / L&T dsine / Siemens
	 
	1
	
	

	 
	RYB Phase Indicating lights LED type 
	 
	3
	
	

	 
	2. OUTGOINGS
	 
	 
	
	

	 
	4 Pole MCB 40 A  Make Schneider MG / L&T /Siemens
	 
	3
	
	

	 
	Wall Mounted MS Cabinet front operated compartmentalized  fabricated from 14/16 CRCA Sheet (make TATA Steel), Powder Coated Paint after Pre-treatment Process.Size :  as approved drg., Protection : IP- 54; Cable Entry from Top / Bottom - 1 No.
	 
	1
	
	

	 
	Aluminium Busbar  150 Amp., E91 E grade Aluminium Busbar (Current Density 1.0 A/Sq. mm), DMC BusBar Support Insulators, Colour Coded PVC Heat Shrinkable Sleeves - 1 No. 
	 
	1
	
	

	3.8
	STREET LIGHT PANEL
	Set
	1
	
	

	 
	Supply, Installation, Testing & Commissioning of 415 V Street Light Panel for Outdoor use of double door construction fabricated from 14/16 CRCA Sheet & mounted on MS channel  removable gland plate as per SLD and GA drawing with IP 55 protection with all accessories including RCC foundation and associated civil works and comprising of the following:-
	 
	 
	
	

	 
	MCCB 80 Amp./25KA, with O/C, S/C protection., 3 P&N, with front operated rotary handle  Make Schneider MG  / L&T dsine /ABB/ Siemens
	 
	1
	
	

	 
	24 Hours timer / Automatic light Sensor     
	 
	2
	
	

	 
	Contactors Type ML-4 make L &T or equivalent
	 
	3
	
	

	 
	2 Pole MCB 20/16 A  Make Schneider MG / L&T /Siemens
	 
	12
	
	

	 
	RYB indicating LED lamps with fuses    
	 
	3
	
	

	 
	Elmex make bus bar connector. Type CBT - 100      Size 63sq.mm 
	 
	24
	
	

	 
	Ammeter with selector switch alongwith associated CT of equivalent ratio 
	 
	1
	
	

	3.9
	Supply, Installation, testing & commissioning 5 H.P DOL STARTER for water level control complete with 1 No 25A TPN MCB, 1 No 6A SP MCB, Indicating Light RYB, 1 No 18A Contactors, 1 No O/L Relay, 1 No Water Level Controller, 2 No Push Button with element for On/Off, 1 No Auxillary Contactor, Terminal Blocks with spare terminals Bus-Bar, wiring & Accessories for water level control
	Nos.
	1
	
	

	3.10
	Supply, erection, testing and commissioning of following rating of  MCCB Switch Boxes suitable to accommodate the specified MCCB including the cost of MCCB. (35 KA) and cable termination arrangement/ connections of suitable size etc. as required.
	 
	 
	
	

	i)
	MCCB 400 Amp./35KA, 3 P&N, with Inbuilt O/L, S/C.with spreaders & phase barriers.with front operated Ext. ROTARY HANDLE & ON  indicating LED lamps.  Make Schneider MG  / L&T dsine / Siemens
	Nos.
	 
	
	

	ii)
	MCCB 250 Amp./35KA, 3 P&N, with  Inbuilt O/L, S/C.with spreaders & phase barriers.with front operated Ext. ROTARY HANDLE & ON  indicating LED lamps..  Make Schneider MG  / L&T dsine / Siemens
	Nos.
	 
	
	

	iii)
	MCCB 160 Amp./35KA, 3 P&N, with Inbuilt O/L, S/C.with spreaders & phase barriers.with front operated Ext. ROTARY HANDLE & ON  indicating LED lamps..  Make Schneider MG  / L&T dsine / Siemens
	Nos.
	 
	
	

	iv)
	MCCB 125 Amp./25KA, with O/C, S/C protection., 3 P&N, with front operated rotary handle & ON  indicating LED lamps.  Make Schneider MG  / L&T dsine /ABB/ Siemens
	Nos.
	 
	
	

	v)
	MCCB 100/80 Amp./25KA, with O/C, S/C protection., 3 P&N, with front operated rotary handle & ON  indicating LED lamps.  Make Schneider MG  / L&T dsine /ABB/ Siemens
	Nos.
	 
	
	

	3.12
	LIFT FEEDER PANEL  ( WALL MOUNTED )
	Nos.
	2
	
	

	 
	INCOMING
	 
	 
	
	

	 
	63 A TPN MCB (10 KA) - 1 Nos.   Make L&T Hagger
	 
	 
	
	

	 
	Phase indication lights with MCB  - 1 Set
	 
	 
	
	

	 
	BUSBARS
	 
	 
	
	

	 
	120 A TPN Al Busbars     - 1 Set
	 
	 
	
	

	 
	OUTGOING
	 
	 
	
	

	 
	32 A TPN MCB (10 KA) - 2 Nos.
	 
	 
	
	

	 
	32 A DP MCB (10 KA)  -1 No.
	 
	 
	
	

	 
	TOTAL OF "3.0" CARRIED OVER TO SUMMARY PAGE
	 
	 
	
	

	 
	 
	 
	 
	
	

	4.0
	DISTRIBUTIONS BOARDS
	 
	 
	
	

	 
	SHEET METAL DISTRIBUTION BOARDS Design, Fabrication, Supply, Instaliation, Testing and commissioning of surface recessed mounted 16 gauge CRCA sheet steel fabricated double door type powder coated MCB Distribution Board IP 54 with phase segretion (PPI)configuration complete with tinned copper Bus, Bar, channel, neutral & earth link complete with all accessories suitable for mounting MCCB/MCB as incomer and E.L.C.B. /RCBOalso as incomer in three phases and MCB as outgoing. DB shall be supplied alongwith fixed MCBs & Nominclature of the building completely wired as detailed below
	 
	 
	
	

	 
	Make : Simens/L&T/Hager/schinieder/legrend
	 
	 
	
	

	4.1
	TPN  DB For each house  Specification as above with following switch gear for Horizontal TPN 8 way
	Sets
	16
	
	

	 
	INCOMING - 1 × 63A TPN/MCB 10 KA
	 
	 
	
	

	 
	3 × 40 A DP RCCB-100 mA
	 
	 
	
	

	 
	OUTGOING
	 
	 
	
	

	i
	SP MCB 10 KA, 6 Amp -9 No.
	 
	 
	
	

	ii
	SP MCB 10 KA, 10 Amp -3 No.
	 
	 
	
	

	iii
	SP MCB 10 KA, 16 Amp -6 No.
	 
	 
	
	

	vi
	SP MCB 10 KA, 20 Amp -6No.
	 
	 
	
	

	 
	 
	 
	 
	
	

	4.2
	TPN DB For each house  Specification as above with following switch gear for Horizontal TPN 6 way
	Sets
	2
	
	

	 
	INCOMING - 1 × 63A TPN/MCB 10 KA
	 
	 
	
	

	 
	3 × 40 A DP RCCB-100 mA
	 
	 
	
	

	 
	OUTGOING
	 
	 
	
	

	i
	SP MCB 10 KA, 6 Amp -9 No.
	 
	 
	
	

	ii
	SP MCB 10 KA, 10 Amp -3 No.
	 
	 
	
	

	iii
	SP MCB 10 KA, 16 Amp -3 No.
	 
	 
	
	

	vi
	SP MCB 10 KA, 20 Amp -3No.
	 
	 
	
	

	 
	 
	 
	 
	
	

	4.3
	TPN DB For each house  Specification as above with following switch gear for Horizontal TPN 4 way
	Sets
	4
	
	

	 
	INCOMING - 1 × 63A TPN/MCB 10 KA
	 
	 
	
	

	 
	3 × 40 A DP RCCB-100 mA
	 
	 
	
	

	 
	OUTGOING
	 
	 
	
	

	i
	SP MCB 10 KA, 6 Amp -6 No.
	 
	 
	
	

	ii
	SP MCB 10 KA, 16 Amp -3 No.
	 
	 
	
	

	iii
	SP MCB 10 KA, 20 Amp -3No.
	 
	 
	
	

	 
	
	 
	 
	
	

	4.4
	Specification as above with following switch gear  8 Way S.P.N DB
	 
	 
	
	

	 
	INCOMING/OUTGOING - 1 × 40A, 10 KA DP/RCCB/100mA
	Sets
	2
	
	

	a)
	OUTGOING
	 
	 
	
	

	 
	SP MCB 10 KA, 6 Amp -8No.
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	5.0
	MV CABLES
	 
	 
	
	

	5.1
	Supplying, Laying, testing & commissioning of the following sizes of XLPE Al. Conductor Un-armoured cables of 1.1KV grade on the surface of wall or on existing cable trays  complete with providing & fixing cable tray with hangers,  properclamps, fixing hardware etc. as required
	 
	 
	
	

	a)
	3.5 C x 400 Sq. mm Al. Cable  
	Mtrs
	 
	
	

	b)
	3.5 C x 300 Sq. mm Al. Cable (from Transformer & DG to MV Panel-1)
	Mtrs
	600
	
	

	c)
	3.5 C x 240 Sq. mm Al.Cable 
	Mtrs
	100
	
	

	d)
	3.5 C x 185 sqmm Al Cable (from Fire Panel to MV Panel)
	Mtrs
	150
	
	

	e)
	3.5 C x 70 Sq. mm Al. Cable
	Mtrs
	600
	
	

	f)
	3.5 C x 50 Sq. mm Al. Cable
	Mtrs
	50
	
	

	g)
	4 C x 25 Sq. mm Al. Cable
	Mtrs
	250
	
	

	h)
	4 C x 16 Sq. mm Al. Cable
	Mtrs
	150
	
	

	i)
	4 C x 10 Sq. mm Al. Cable
	Mtrs
	20
	
	

	j)
	150 Sq.mm Single core Cu Flexible Industrial Cable for DG Supply
	Mtrs
	120
	
	

	k)
	35 Sq.mm Single core Cu Flexible Industrial Cable for UPS Incoming & outgoing 
	Mtrs
	20
	
	

	5.2
	Suppling, making, testing & commissioning of end termination with brass mettalic double compression glands suitable for the following sizes of XCPE Al. conductor arnoured cables including proper sizes of copper thimbles etc. as required.
	 
	 
	
	

	a)
	3.5 C x 400 Sq. mm Al. Cable  
	Nos.
	 
	
	

	b)
	3.5 C x 300 Sq. mm Al. 
	Nos.
	20
	
	

	c)
	3.5 C x 240 Sq. mm Al.
	Nos.
	4
	
	

	d)
	3.5 C x 185 Sq. mm Al.
	Nos
	16
	
	

	e)
	3.5 C x 70 Sq. mm Al. 
	Nos.
	15
	
	

	f)
	3.5 C x 50 Sq. mm Al. Cable
	Nos.
	4
	
	

	g)
	4 C x 25 Sq. mm Al.
	Nos.
	8
	
	

	h)
	4 C x 16 Sq. mm Al. 
	Nos.
	12
	
	

	i)
	4 C x 10 Sq. mm Al. Cable
	Mtrs
	6
	
	

	j)
	150 mm2 Single core Cu Flexible Industrial Cable from AMF panel to DG Set connection at both ends
	Mtrs
	20
	
	

	k)
	35 Sqmm Single core Cu Flexible Industrial Cable 
	Mtrs
	4
	
	

	5.3
	Supplying & installation of different sizes of Ladder Type Cable Tray, duly powder cated made out of 2 mm thick sheet, suspended from ceiling and fixed on walls/columns etc. with the help of suitable suspenders & angle iron etc. as required
	 
	 
	
	

	a)
	75 x 300 x 75 mm
	Mtrs
	200
	
	

	b)
	75 x 450 x 75 mm
	Mtrs
	100
	
	

	c)
	75 x 600 x 75 mm
	Mtrs
	75
	
	

	 
	TOTAL OF "5.0" CARRIED OVER TO SUMMARY PAGE
	 
	 
	
	

	 
	 
	 
	 
	
	

	6.0
	WIRING 
	 
	 
	
	

	6.1
	Wiring for switch controlled Primary Light Point with 1.5 Sq. mm PVC insulated FRLS solid copper conductor 660/1100 Volt grade wires in PVC surface/concealed conduit including cost of providing saddles etc for surface conduiting and/or cost of cutting and filling chases for recessed conduiting and including the cost of supplying and fixing a 6 Amp 240 Volt grid plate mounted switch with moulded cover plate in zinc chromate passivated MS box, including the cost of running 1.5 sq mm green colour PVC insulated FRLS copper solid conductor wire for loop earthing , complete as per specifications and as required. 
	Points
	550
	
	

	6.2
	Wiring for Secondary Light points with 1.5 sq. mm PVC insulated FRLS solid copper conductor 660/1100 Volt grade wire in PVC surface/concealed conduit including cost of providing saddles etc for surface conduiting and/or cost of cutting and filling chases for recessed conduiting and including the cost of running 1.5 sq mm green colour PVC insulated FRLS solid copper conductor wire for loop earthing complete as per specifications and as required.
	Points
	350
	
	

	6.3
	Wiring for MCB controlled Primary Light point with 2 x 2.5 Sq. mm + 1 x 1.5 Sq. mm PVC insulated FRLS solid copper conductor 660/1100 Volt grade wires in PVC surface/concealed conduit including cost of providing saddles etc for surface conduiting and/or cost of cutting and filling chases for recessed conduiting for the groups of light points controlled by the existing MCB housed in existing Distribution Board. 
	Points
	30
	
	

	6.4
	Wiring for Secondary MCB controlled Light points with 2 x 2.5 sq mm + 1 x 1.5 sq. mm PVC insulated FRLS solid copper conductor 660/1100 Volt grade wires in PVC surface/concealed conduit including cost of providing saddles etc for surface conduiting and/or cost of cutting and filling chases for recessed conduiting for the groups of light points controlled by the existing MCB housed in existing Distribution Board. 
	Points
	 
	
	

	6.5
	Wiring for following two way light point with 1.5 Sq mm PVC insulated FRLS solid copper conductor 660/1100 Volt grade wires in PVC surface / concealed conduit including cost of providing saddles etc for recessed conduiting and including the cost of supplying and fixing of 6 Amp 240 Volt  grid plate mounted switch with mouled cover plate in zinc chormate passivated MS box, including the cost of running 1.5 Sq mm green colour PVC insulated FRLS copper solid conductor wire for loop earthing complete as per specifications and as required.
	 
	 
	
	

	a)
	One Light point control by 2 Way switch
	Points
	24
	
	

	b)
	Two light point control by 2 Way switch
	Points
	4
	
	

	6.6
	Wiring for ceiling fan point with 1.5 Sqmm PVC insulated FRLS copper conductor wires in recessed / surface PVC conduit in ceiling / Wall & controlled by moulded plate type 6 Amp. Switch & electronics regulator housed in GI box complete as required.
	Points
	10
	
	

	6.7
	Writing for exhaust fan point with 1.5 Sq mm PVC insulated FRLS solid copper conductor wires in recessed / surface PVC conduit in ceiling wall or over falseceiling and controlled by moulded plate type 6A. Switch housed in GI box near the exhaust fan complete as required.
	Points
	30
	
	

	6.8
	Wiring for 5 pin 6 A Light plug point with 1.5 Sq.mm PVC insulated FRLS solid copper conductor 660/1100 Volt grade wires in recessed/surface PVC conduit including cost of providing saddles etc for surface conduiting and/or cost of cutting & filling chases for recessed conduiting, including the cost of providing & fixing 1 No. Modular type 5 pin 6 A socket outlet controlled by 6 A switch in zinc chromate passivated MS box, including the cost of running 1.5 Sq mm green colour solid copper conductor  earth wire for earthiung the earth pin of the socket outlet Complete as per specfications and as required. 
	Points
	100
	
	

	6.9
	Wiring for following  6 pin 16 A Power plug point with 4.0 Sq. mm PVC insulated FRLS solid copper conductor 660/1100 Volt grade wires in recessed/surface PVC  conduit including cost of providing saddles etc for surface conduiting and/or cost of cutting chases for recessed conduiting, including the cost of providing & fixing 1 No. Modular type 6 pin 16 A socket outlet controlled by 1 No. 16 A switch in zinc chromate passivated MS box, the cost of running 2.5 Sq mm green colour solid copper conductor earth wire for earthing the earth pin of the socket etc as required. 
	 
	 
	
	

	a)
	One power point per circuit 
	Points
	50
	
	

	b)
	Two power point per circuit
	Points
	30
	
	

	6.10
	CIRCUIT WIRING : Supplying, & Drawing the Sub-mains & Circuit wires following sizes of FRLS stranded copper wires for submain in existing  PVC conduit Pipe duly fixed on surface or recessed in wall/ceiling/false connection at both ends.
	 
	 
	
	

	a)
	4 x 16  Sq mm + 1 x 4 sqmm PVC insulated strander copper conductor wires
	Mtrs
	600
	
	

	b)
	4 x 10  Sq mm + 1 x 2.5 sqmm PVC insulated strander copper conductor wires 
	Mtrs
	200
	
	

	c)
	2 x 2.5 sqmm + 1 x 1.5 sqmm PVC insulated strander copper conductor wires
	Mtrs
	1500
	
	

	d)
	2 x 4 sqmm + 1 x 2.5 sqmm PVC insulated strander copper conductor wires 
	Mtrs
	300
	
	

	e)
	2 x 6 sqmm + 1 x 4 sqmm PVC insulated strander copper conductor wires
	Mtrs
	50
	
	

	6.11
	Supply & fixing the following size of PVC conduit in Floor/Surface of wall, including cutting the Floor/Wall and make the good the same as required.
	 
	 
	
	

	a)
	32 mm dia
	Mtrs
	1200
	
	

	b)
	25 mm dia
	Mtrs
	2000
	
	

	6.12
	Supply, installation,testing & commissioning of 63A TPN MCB (10KA) breaking capacity in sheet steel enclosure complete as required.
	Set
	2
	
	

	6.13
	Supply, installation,testing & commissioning of 40A TPN MCB (10KA) breaking capacity in sheet steel enclosure along complete as required.
	Set
	2
	
	

	 
	TOTAL OF "6.0" CARRIED OVER TO SUMMARY PAGE
	 
	 
	
	

	 
	 
	 
	 
	
	

	7.0
	FANS & LIGHTING FIXTURES 
	 
	 
	
	

	7.1
	Supply, Installation, Testing & Commissioning of following Lighting fixtures complete with special electronics low loss ballast / lumilux tube / lamp / condensor / starter / louvers / reflector / cover etc. & making connections form light point outlet to the fixture with suitable size of PVC insulated FRLS wire in metallic flexible pipe (wherever required) etc. complete as required. All light fixture shall be with electronic choke. 
	 
	 
	
	

	i)
	Surface mounted Square / Rectangular 1x28W (type-TL-5 28W-840-EBT) fitting of all shapes and types including fixing of lamps etc. complete as required.  Cat. No. TMS -122 TL'5' 28W   Make: Phillips/Wipro/GE  (for Basement & Ramp)
	Nos.
	78
	
	

	ii)
	Recess mounted Square / Rectangular 4x14W (TL-5 type lamp) fitting of all shapes and types including fixing of lamps etc. complete as required. Cat. No. EXTEND TBS 669 -M4XTL-5 14W EBP D6  Make: Phillips/Wipro/GE (for GF to 3rd. Floor)
	Nos.
	420
	
	

	iii)
	Recess mounted Square / Rectangular 2x28W (TL-5) fitting of all shapes and types including fixing of lamps etc. complete as required.  Cat. No. TCW - 450 2XTL-5 38W EBT+Reflector Make: Phillips/Wipro/GE  (for G. Floor)
	Nos.
	6
	
	

	iv)
	Recess mounted  circular 2x18w (PLC)  fitting of all shapes and types including fixing of lamps etc. complete as required. Cat. No. FBS 095 -2xPL-C/2P18W I 240V OPEN  Make: Phillips/Wipro/GE    (for GF to 3rd. Floor)
	Nos.
	403
	
	

	v)
	Surface/Recess mounted  Rectangular 2x28W (type-TL-5) fitting of all shapes and types including fixing of lamps etc. complete as required.  Cat. No.PENTURA REFLECTO TMS122 M 2xTL5 28W (ETB+Reflector)     Make: Phillips/Wipro/GE
	Nos.
	17
	
	

	vii)
	Bracket Light
	Nos.
	20
	
	

	viii)
	Ceiling Fan 48" / 56"
	Nos.
	10
	
	

	ix)
	Exhaust  Fan 12"
	Nos.
	30
	
	

	ix)
	Double Sided- 8 watt Emergency Light Unit- (200 lumen output)
	Nos.
	10
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	8.0
	 TELEPHONE WIRING  SYSTEM
	 
	 
	
	

	8.1
	Wiring for telephone point with 2 pair  telephone cable in existing floor raceway / Conduit including connecton etc. as required
	Mtrs
	500
	
	

	8.2
	Supply and Fixing of 25 mm dia PVC Conduit in wall/alogwith furniture etc. as required.
	Mtrs
	500
	
	

	8.3
	Supply & fixing the following sizes of Krone telephone tag blocks housed in suitable sizes of power coated MS boxes with hinge cover complete as required.
	 
	 
	
	

	a)
	20 pair telephone tag block
	Nos.
	10
	
	

	b)
	100 pair telephone tag block
	Nos.
	2
	
	

	c)
	400 pair telephone tag block
	Nos.
	 
	
	

	8.4
	Supplying & laying the following sizes of PVC insulated or overall sheathed taped telephone cables of 0.61mm dia size in PVC conduit recessed in wall or on surface of wall including cutting the chases in making good the same and connection etc. complete as required
	 
	 
	
	

	a)
	20 Pair telephone cable
	Mtrs
	100
	
	

	b)
	100 Pair telephone cable
	Mtrs
	 
	
	

	8.5
	Supply and fixing of RJ11 moduler Telephone outlet in zinc chromate passivated M.S.Box and moduler plate including connections atc. As required.
	Nos.
	100
	
	

	 
	TOTAL OF "8.0" CARRIED OVER TO SUMMARY PAGE
	 
	 
	
	

	 
	 
	 
	 
	
	

	9.0
	TV  WIRING SYSTEM
	 
	 
	
	

	9.1
	Wiring for TV point with RG-6 TV coaxial cable in 25 mm dia PVC conduit with accessories in recess or on surface of wall includding cutting the wall & making good the damage etc, supply & fixing of co-axial type TV socket in zinc chromate passivated MS box & modular plate, connection etc.(from splitter box to outlet) complete as required
	Points
	12
	
	

	9.2
	Supply & fixing the following type of splitter box / Tape Off box in recess in wall or ceiling or on surface etc as required. 
	 
	 
	
	

	a)
	4 way splitter / Tape Off box
	Nos.
	5
	
	

	b)
	6 way splitter / Tape Off box
	Nos.
	5
	
	

	9.3
	Supply & laying of RG-11 TV co-axial cable for cable TV system in 25 mm dia PVC conduit pipe in recess or on surface of wall including cutting the chases as making good the damage etc as required. 
	Mtrs
	100
	
	

	 
	TOTAL OF "9.0" CARRIED OVER TO SUMMARY PAGE 
	 
	 
	
	

	 
	 
	 
	 
	
	

	10.0
	COMPUTER DATA WIRING SYSTEM
	 
	 
	
	

	10.1
	Providing & fixing of following sizes of M.S. channel made of 14 Gauge sheet metal with all accessories as required for fixingon floor complete as required, cutting the floor etc. as required (For Data & Voice)
	 
	 
	
	

	a)
	65 mm x 50mm (3mm thick cover)
	Mtrs
	 
	
	

	b)
	100mm x 50mm (3mm thick cover)
	Mtrs
	 
	
	

	c)
	150mm x 50mm (3mm thick cover)
	Mtrs
	 
	
	

	10.2
	Supply & fixing the following size of PVC conduit in Floor/Surface of wall, including cutting the Floor/Wall and make the good the same as required (For UPS  supply to computers.)
	 
	 
	
	

	a)
	50 mm dia
	Mtrs
	50
	
	

	b)
	40 mm dia
	Mtrs
	50
	
	

	c)
	32 mm dia
	Mtrs
	600
	
	

	d)
	25 mm dia
	Mtrs
	500
	
	

	10.3
	Supply  Providing and fixing of following sizes of M.S. Junction Boxes of suitable Size duly powder cated made of 14 Gauge sheet metal with all accessories as required for fixingon floor complete as required including  cutting the floor etc. Size - 200x200mm & 50 mm deep
	No.
	24
	
	

	10.4
	Supply & fixing flush steel box for computer data outlet dully recessed in wall complete with computer outlet  (RJ-45 including connect etc. required.
	Nos.
	150
	
	

	10.5
	Supply and drawing of cat 6 Data outlet cable in existing raceway conduit as required
	Mtrs
	1000
	
	

	10.6
	Supply and drawing of 2 x 2.5 sqmm + 1 x 2.5 sqmm PVC insulated strander copper conductor wires in existing conduit as required.
	Mtrs
	1500
	
	

	10.7
	Providing and fixing of 2 Nos. 5 pin 6A socket outlet controlled by 1 No. 16A switchin zinc chromate passivated M.S. box with mould cover plate including connection etc as required.
	Nos
	84
	
	

	10.8
	Supply and drawing of 1 x 6 core multimade optical fibre cable in PVC conduit pipe including connection etc. as required
	Mtrs
	50
	
	

	10.9
	Single Sided - 8 watt Emergency Light Unit- (200 lumen output)
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	11.0
	EARTHING
	 
	 
	
	

	11.1
	Earthing with copper earth plate 600mm x 600mm x 3mm thick including accessories & making masonry enclosure on the top with C.I. Cover with locking arrangement, watering pipe and filling chircoal & salt etc. as required.
	Nos.
	8
	
	

	11.2
	Earthing with G.I. earth plate 600mm x 600mm x 6mm thick including accessories & making masonry enclosure on the top with C.I. Cover with locking arrangement, watering pipe and filling chircoal & salt etc. as required.
	Nos.
	12
	
	

	11.3
	Supply & fixing of 40mm x 5 mm thick Copper. strip on the surface of wall for loop earthing, including connection etc. as required. 
	Mtrs
	200
	
	

	11.4
	Supply & fixing of 40mm x 6 mm thick G.I. strip on the surface of wall for loop earthing, including connection etc. as required. 
	Mtrs
	400
	
	

	11.5
	Supply & fixing of 25 x 5 mm thick copper strip on the surface or running the vertical in shaft for loop earthing.
	Mtrs
	200
	
	

	11.6
	Supplying & fixing of 25 x 3 mm thick copper strip on the surface or running the vertical for loop earthing.
	Mtrs
	200
	
	

	11.7
	Supply & fixing of 25 x 6 mm thick G.I. strip on the surface or running the vertical in shaft for loop earthing.
	Mtrs
	250
	
	

	11.8
	Supply & fixing of 25 x 3 mm thick G.I. strip on the surface or running the vertical in shaft for loop earthing.
	Mtrs
	100
	
	

	11.9
	Supplying & fixing of 8 SWG Dia GI wire on surface or recess for loop earthing as required.
	Mtrs
	1000
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	12.0
	LIGHTINING PROTECTION
	 
	 
	
	

	12.1
	Supplying and installing eathing stations at locations as called for with 40mm dia GI medium class 4.5m long pipe with 40 x 20mm reducer and CI funnel with 20 gauge GI wire mesh, masonry chamber with concrete base, CI manhole cover with frame (300mm x 300mm) and bitumen paint and packing the mixture of Charcoal and salt around plate electrode complete as per IS:304.-1987. along with GI test link enclosure 
	Sets
	4
	
	

	12.2
	Supplying and fixing inpositionthe following GI tape including providing all fixing accessories and effectingproper connections by riveting soldering, sweating etc.
	 
	 
	
	

	a.
	25mm x 6mm thick GI tape on horizontal wall and vartical wall  /structure etc. as required.
	Mtrs
	600
	
	

	b.
	40mm x 6mm thick GI tape in ground
	Mtrs
	100
	
	

	12.3
	Earthing with G.I. earth plate 600mm x 600mm x 600mm thick including accessories & making masonry enclosure on the top with C.I. Cover with locking arrangement, watering pipe and filling chircoal & salt etc. as required.
	Sets 
	4
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	13.0
	EXTERNAL LIGHTING
	 
	 
	
	

	13.1
	Supply, fixing, testing and commissioning of 4.5 mtr long GI pipe pole 65 mm dia with base plate 200mm x 200mm x 6mm welded at the bottom in cement concrete (1:3:6) foundation. Pole shall be 3.2mtrs above ground level and 0.80 mtrs below ground level and including cost of 2 Nos. 40mm dia PVC Pipe  bent to suitable radius for incoming & outgoing cable and the cost of painting etc. 
	SET
	32
	
	

	13.2
	Supply & Erection of cement collar 16” dia ,2’-3” long made of cement concrete 1:2:4 complete with 175x175x100mm size (Nominal) Junction box made of CRC Sheet 16 SWG / Non Metalic as approved having IP65 protection. The junction box shall have in built arrangement for loop in & loop out of cables up to size 4Cx10mm2 with suitable size. The box shall have polymide cable glands for incoming & out going cables & shall be provided with Schneider or eqvt. make control MCB for at least two street lighting fixtures . The box shall be clamped to pole using suitable size clamps.The box shall be provided with the pole in such a way that while making cement collar, 6” concrete should be above the box. The cement collar shall be embedded in ground up to 6” depth shall stand 2’-3” above finished ground level. The cement collar shall be neatly finished to give uniform radial thickness around . The pole  shall be provided with Snocem/ Exterior paint of color as desired & approved by Engineer Incharge . The item include all petty materials required for completion of job.  
	Set
	68
	
	

	13.4
	Supply, Installation, testing & commissioning of Metal Halide Flood Lights MHL lamp fitting 250 watt Wipro make Cat. No WFZ 31250 or of equivalent specifications of Philips/Bajaj/ Crompton/Wipro makes . On top of Building with fixing arrangement  bracket and making connecction complete as required.
	Nos.
	6
	
	

	13.5
	HPSV lamp fitting 70 W Wipro make Cat. No WSS 24071 or of equivalent specifications of Philips/Bajaj/ Crompton makes 
	Each
	36
	
	

	13.6
	Supply, installation, testing and commissioning of Gate Light fitting included providing & fixing 200mm x 150mm x 100mm deep looping cable box in piller with 6A MCB and connector strip etc. complete as required. (No. SPC 106/70 (I) Philips/Bajaj/ Crompton/Wipro makes 
	Nos.
	4
	
	

	13.7
	Supplying, Laying, testing & commissioning of the following sizes of XLPE Aluminium conductor Un-armoured cables of 1.1KV grade in ground/ Pipe including excavating the trench and refilling the same with sand, bricks and earth after laying the cables and ramming etc. or cables laid on the surface of wall / trench or through pipe etc. as required
	 
	 
	
	

	a)
	4  C x 25 Sq. mm
	Mtrs
	100
	
	

	b)
	4 C x 10 Sq. mm
	Mtrs
	450
	
	

	13.8
	Supplying and Making,  end termination with brass double compression gland with copper ferrules & thimbles for  Al conductor cable of 1.1 KV grade of the following sizes. 
	 
	 
	
	

	a)
	4  C x 25 Sq. mm
	Set
	2
	
	

	b)
	4 C x 10 Sq. mm
	Set
	66
	
	

	13.9
	Earthing with G.I pipe 4.5 M long x 40 mm dia I/e. accessories and providing masonry enclosure with cover plate having locking arrangement & watering pipe etc. includingp roviding charcoal or coke & salt etc as required.
	Set
	6
	
	

	13.10
	Supplying & Laying8 SWG  G.I wire on surface or in recess for loop earthing including connection etc. as required.
	Mtrs
	500
	
	

	13.11
	Supply and erection of double walled corrugated  pipe made of high density polyethylene  (HDPE) materials of the  below  mentioned sizes with corrugation  with outer wall and plain inner surface confirming to relevant  IS specification (IS 14930 part I & II) . The item will include necessary fittings such as couplers etc. The pipe shall be laid under ground at an average depth of 75 cm including refilling   the excavated  soil back in the trench after laying of pipe. The  pipe after laying  shall be covered with 10 cm layer of sand and shall be  laid in such a way so that the entry of water/mud etc. is restricted. The pipe shall be of Duraline/ Rex or equivalent make only
	 
	 
	
	

	a)
	90/76 mm (Outer /Inner)dia 
	Mtrs
	200
	
	

	b)
	50/38 mm (Outer /Inner)dia 
	Mtrs
	500
	
	

	13.1
	Steel Tubular Poles With GI Bracket as required 
	 
	 
	
	

	i.
	Supply & erection of steel tubular poles IS 410 SP-5 swaged & welded in three steps 7.5 mtr long and weight 79 kg with the following specifications 
	Nos.
	36
	
	

	a)
	The pole shall have sectional length 4.50-1.50-1.50 mtrs.
	 
	 
	
	

	b)
	The outside dia and thickness of sections shall be 11.43+4.50, 88.9% 4.05, 76.1+3.25mm.
	 
	 
	
	

	c)
	The pole shall be erected 1.5 mtr below ground level in 8" internal dia readymade RCC muff 1.5 mtr long. The gap between the pole and muff shall be filled with cement concrete 1:2:4.
	 
	 
	
	

	d)
	The cost includes all labour and material including carriage of material and pole to the site of work.
	 
	 
	
	

	e. 
	G.I.Pipe bracket as required
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	14
	ADITITINAL ITEMS:  
	 
	 
	
	

	14.1
	Supplying, Laying & fixing of 3Cx 1.5 Sqmm flexible Cu cable from water control panel to water tank on top of building
	Mtrs
	200
	
	

	14.2
	Supply, Installation, Testing & Commissioning of  Bulkhead Liminaire fittings complete with all accessories & 100 Watts Lamp to be installed in the Lift Well as directly on Lift ceiling or wall including connections and earthing the fitting. 
	Nos.
	30
	
	

	14.3
	Supplying and fixing of aviation obstruction light (Double Lamp) LED based / neon cold cathode helix (Reputed make) complete with coupler, 31mm dia ET stem etc., Timer / photoelectric switch for auto on / off as approved also to be provided with fixture complete as required & as per specification.
	Set
	1
	
	

	14.4
	Supplying and Laying of non-pressure NP2 class (light duty) 150 mm dia. RCC Pipe  with collar jointed with stiff mixture of cement mortar in the proportion of 1:2 (1 cement:2 fine sand) including excavation to have the top of the pipe at a depth of 300 mm, refilling the trench and making good the damages (wherever necessary) and testing of joints, complete as required:-
	Mtrs
	75
	
	

	14.5
	SUBSTATION EQUIPMENTS
	 
	 
	
	

	i)
	Providing & fixing in position 900 mm wide 19.0 mm thick rubber matting of app​roved make as per specifications. 
	Each
	5
	
	

	ii)
	Providing & fixing Fire Bucket filled with sand hanging on the wall / Bucket Stand made of MS Pipe  with help M.S. Hook complete as required
	Each
	8
	
	

	iii)
	Supply & fixing in position approved shock treatment chart written in English Hindi and Local language.  These charts shall be framed in wooden frame & covered with clear glass
	Each
	2
	
	

	iv)
	Supply & fixing in position the best quality danger notice boards of appro​ved shape & size as reqd. by the local Electrical Inspecting Authority written in English, Hindi & local language. ( for 440 Volt & 11000 Volt)  
	Each
	6
	
	

	v)
	Supply and fix carbon di-oxide fire extinguisher of 4.5 Kg. I.S.I. mark complete with charge & bracket etc. as required
	Each
	3
	
	

	vi)
	Supply and fix dry powder extinguisher of 5 Kg. I.S.I. mark complete with charge & bracket etc. as required.
	Each
	3
	
	

	vii)
	Supply of First Aid Box complete with Medicines & with the M.S. Angle Iron frame to place it with the Wall
	Each
	1
	
	

	 
	TOTAL OF "14.0" CARRIED OVER TO SUMMARY PAGE 
	 
	 
	
	

	 
	 
	 
	 
	
	

	15.0
	APPROVALS FROM STATUTORY BODIES
	 
	 
	
	

	15.1
	Substation drawing approval from local supply authority Chief Electrical Inspector office for 600 KVA Load
	LOT
	1
	
	

	15.2
	400 KVA DG Set approval, pollution control board approval and SEB & CEI approvals
	LOT
	1
	
	

	15.3
	Apply and get necessary approval to install the Power Connection and CT/PT (Meter) approval  from MMTS etc. Necessary documentation/Test reports/Affidavit/A& A form etc for making file etc for getting approval from statutory bodies, State Electricity Board for releasing the electrical connection up to meter installation.To follow up with State Electricity Board after application file to get demand notice and deposit service charge etc.To get sanction/approval for the total load  or new load release. All statutory fees required to be made to government authorities to be made by Department.
	
LOT


	1
	
	

	 
	TOTAL OF "15.0" CARRIED OVER TO SUMMARY PAGE 
	 
	 
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	S.No
	DESCRIPTION
	 
	 
	
	

	1.0
	HT Equipment 
	 
	 
	
	

	2.0
	DG Sets
	 
	 
	
	

	3.0
	MV Panels
	 
	 
	
	

	4.0
	DISTRIBUTIONS BOARDS
	 
	 
	
	

	5.0
	MV CABLES
	 
	 
	
	

	6.0
	WIRING 
	 
	 
	
	

	7.0
	FANS & LIGHTING FIXTURES 
	 
	 
	
	

	8.0
	TELEPHONE WIRING  SYSTEM
	 
	 
	
	

	9.0
	TV  WIRING SYSTEM
	 
	 
	
	

	10.0
	COMPUTER DATA WIRING SYSTEM
	 
	 
	
	

	11.0
	EARTHING
	 
	 
	
	

	12.0
	LIGHTINING PROTECTION
	 
	 
	
	

	13.0
	EXTERNAL LIGHTING
	 
	 
	
	

	14.0
	ADITIONAL ITEMS:  
	 
	 
	
	

	15.0
	APPROVALS FROM STATUTORY AUTHORITIES
	 
	 
	
	

	 
	 
	 
	 
	
	

	 
	TOTAL ELECTRICAL
	 
	 
	


F.   Rain Water Harvesting System
	SL.No.
	DESCRIPTION
	QTY.
	UNIT
	RATE
	AMOUNT

	1

	RCC TANK:
Earth work in excavation in foundation and trenches for storage and sedimentation tank complete in all respects.

	128.02
	CUM
	
	

	2
	Cement concrete 1:4:8 with 40mm gauge stone blast complete in all respects .

	2.84
	CUM
	
	

	3
	RCC M-25 in foundation and plinth.
In foundation 

	4.71
	CUM
	
	

	4
	RCC M-25 in foundation and plinth. 
In walls

	12.99
	CUM
	
	

	5
	RCC M-25 in foundation and plinth. 

	4.25
	CUM
	
	

	6
	Centring & shuttering in foundation for
Cement concrete 1:4:8 with 40mm gauge stone blast
 
	21.72
	SQM
	
	

	7
	Centring & shuttering in RCC Slab 

	23.51
	SQM
	
	

	8
	Centring & shuttering in Walls 

	112.97
	SQM
	
	

	9
	Cement Plaster 12.5mm thick 1:3 complete in all respects 
	112.97
	SQM
	
	

	10
	Cold twisted deformed (ribbed/tor steel) Bars Fe 415 grade as per IS 1786-1985 for RCC works, where not included in the complete rate of RCC including bending, binding, and placing in position complete.
	22.35
	QTL
	
	

	11
	Boring of 18” dia (450mm) bore hole in all kind of soil
	120
	MTR
	
	

	12
	Lowering of assembly 
	120
	MTR
	
	

	13
	Supply of PVC pipe 200mm I/D IS marked confirming to IS 12818 specifications complete in respect.
	212
	MTR
	
	

	14
	Supply of PVC pipe bail plug 200mm I/D 2mtr.Long ISI marked confirming to IS 12818as predesign and specifications complete in respect.
	1
	NO
	
	

	15
	Supplyingwashing and placing filter media (4 layers) in filtration cum injection well.

	13.2
	CUM
	
	

	16
	Coarse gravel grading 2-4mm

	13.2
	CUM
	
	

	17
	Coarse gravel grading 4-8mm

	13.2
	CUM
	
	

	18
	Pebbles grading from 10-15mm
	14.06
	CUM
	
	

	19
	Constructing brick masonry manhole in cement mortar 1:5
(1 cement :5 coarse sand ) RCC top slab with 1:2:4 mix (1 cement:2 coarse sand :4 grade stone aggregate 20mm nominal size),foundation concrete1:4:8 mix (1 cement :4 coarse sand :8 graded stone aggregate 40mm nominal size) in side plastering 12mm tick with cement mortar 1:3 finished with floating coat of neat cement and making benching in cement concrete 1:2:4 finished with floating coat of neat cement, orange coloured PVC steps including FRCC cover with frame (light duty) 455x610mm internal dimensions, complete as per standard designed. 
I/S size 75x120cm and 120cm deep
	8
	No
	
	

	20
	RCC manhole cover
560mm I/D extra heavy duty 
	9
	NO
	
	

	21
	Supply of MS cap 200mm I/D,I/C 1.5” GI socket welded to cap and filled with plug I/C threading on one side complete in respect.
	1
	NO
	
	

	22
	Development of bore hole with air compressor I/C crawling charges 

	6
	HOURS
	
	

	23
	Supplying and fixing of MS clamp 
	1
	NO
	
	

	
	TOTAL
	
	
	
	


G.    CENTRAL AIR CONDITIONING SYSTEM

	

	
	
	
	
	
	
	

	S.No.

DESCRIPTION

QTY.

UNIT

RATE

AMOUNT

DESIGN, SUPPLY & INSTALLATION OF  

1.
WATER COOLED CHILLING UNITS

Supply, Installaing, Testing and Commissioning of water cooled chiller packages each of 140TR actual capacity comprising of single/ multiple helical rotary compressors with direct drive motor (The compressor speed shall not exceed 3000 RPM), insulated shell and tube type plain tube chiiler as well as shell & tube type integrelly finned condenser. The chiller package shall also be complete with vibration isolation mountings, copper refrigerant piping, full refrigerant charge, system control wiring and accessories as required. The chiller package shall be installed on a fabricated mild steel base frame assembled to form a compact assembly. The chiller package shall  be complete with micro processor based control panel comprising of all adaptive controls, indication lights, Star delta starter, over load and under load protection, TPN isolater for termination of incoming power cable and necessary control wiring all complete as per the specifications. The motor shall be suitable for operation on 415+10% volts,. 50 Hz, 3 Phase, AC power supply. The chiller package shall be BMS compatible.






The water chilling machine shall be comleted with victaulic couling or any other accessories required to make the installation complete. Quoted price shall be inclusive of charges towards Clearance of the chillers at nearest Port, Insurance Cover, local transportation, Handling of chillers, Lifting & shifting of chillers upto foundation on terrace at first floor level, positioning on foundation,installation  Testing & Commissioning.The water chilling machines shall meet the following design parameters :






a.  Chilled water leaving






     temperature                              :    44F (6.7C)






b.  Chilled water entering






     temprature                              :      54F (12.2 C)









c.  Chiller fouling factor                :   0005sft.hr.F/BTU








d.  Maximum allowable Pressure






     Drop across chiller                  :    4M





e.  Condeser water entring






     temperature                             :   90 F (32.2 C)




f.  Condenser water leaving






     temperature                            :     97.5 F (36.3 C)




g.  Condenser fouling factor         :    0.001sft.hr.F/BTU



h.  Maximum allowable Pressure






     Drop across Condeser              :    6M





i.  Maximum Permissible






    IKW/TR at full load                 :  0.68










j.  Type of Refrigerant                 :  R-134a



k  Certification Required              :  ARI/Eurovent



l.    Source of Supply                      :  USA/Europe



140TR actual capacity water cooled screw chillers as 

described above.






Notes :






1.     Contractors   to  furnish  catalogue  in   support   of 


        the chiller model  offered.





2.    Bidders shall ensure availiability of spare parts 



       chillers for a minimum period of ten years.










3.    Quoted price shall be inclusive of an extended



       warranty for chillers for a minimum period of 



       one year.





2.
PUMPS 


2.1
Primary Chilled water Pumps

Supply,  Installation,   Testing   &   Commissioning 
of  End suction  type   pumpsets   for  chilled   water
  recirculation  as  described   below   and  as  per  the 
specifications. Pumps shall be insulated as per the specifications  :





Pumpsets shall   be end suction, centrifugal   type, 
factory assembled & tested for rated efficiency.  Pumps shall be complete with class EFF1 motor, common
base frame, flexible coupling guard, spring   type   vibration isolators and mechanical seal as required. Pumpsets shall be suitable for operation on 415+10%, volts, 50Hz, 3 phase AC power supply. Pumpsets shall be of following design parameters :

a.
CHW  Flow Rate                            :   336 USGPM




                                                            (1272 LPM)



b.
Head                                               :    12M (39Ft)



c.
Speed                                             :   1450 RPM



d.
Motor Rating                                   :   7.5HP (5.5KW)





Primary CHW Pumpsets as described above including  one standby.

2.2
Variable Speed Pumping System

Supply, Installation , Testing & Commissioning of  variable  speed    pumping system comprising of following accessories as per the specifications.   The system shall be complete in all respects including electrical components suitable for pump motor. Each pump shall have adjustable frequency drive. The entire system alongwith secondary CHW pumps shall be supplied through single vendor.









a.   
Variable frequency drive (VFD)                         :    3 Nos. 



b.   
Dedicated micro processor based pump controller : 1 No.





c.   
Differential pressure sensors/ Transmitters            :3 Nos.





d.   
Software duly down loaded   in pump controller     : 1 Set





e.   
VSPS shall be BMS compatible and interfacing   amongst all          
components and compatibility of I/O signals shall be 
provided.        



 :   1 Set





f.   
End suction   type   pumpsets,   factory  assembled  and  
tested   for  rated  efficiency  complete with class EFF1 TEFC  
squirrel  cage induction motor, Flexible 
coupling,Coupling guard  Mechanical seals etc. for   
recirculation  of
 chilled   water   for  the  air  conditioning 
system.
 The pumps shall  be  suitable  for  operation  on  415 
±10% Volts,    50Hz,  3  phase    AC   power supply.  The  
motor  of  secondary  chilled water
 pumps   shall    be   
suitable  for    operation  on  adjustable     frequency   drive.  
The   pump   characteristics shall be as follows :






CHW  Flow Rate                            :   336 USGPM



                                                            (1272 LPM)




Head                                               :    26M (86Ft)






Motor Rating/Speed= 15 HP/1450 RPM





End   suction   type secondary   pumps    as
described   above including   one   standby                               :     3Nos. 





Variable   speed   Pumping System as   described
above.

2.3
CONDENSER WATER PUMPSETS





Supply,  Installation,   Testing   &  Commissioning  of  End suction  type   pumpsets   for  condenser   water recirculation  as  described   below   and  as  per  the specifications. 

Pumpsets shall    be end suction, centrifugal   type, 
factory assembled & tested for rated efficiency.  Pumps shall be complete with class EFF1 motor, common base frame, flexible coupling guard, spring   type   vibration isolators and mechanical seal as required.  Pumpsets shall be suitable for operation on 415+10%, volts, 50Hz, 3 phase AC power supply. Pumpsets shall be of following design parameters :




a.
CHW  Flow Rate                            :   560 USGPM



                                                            (2120 LPM)


b.
Head                                               :    28M (92Ft)


c.
Speed                                             :   1450 RPM


d.
Motor Rating                                   :   20HP (15KW)


Condenser Water Pumpsets as described above including standby.





3.0
COOLING TOWERS




Supply, Installation , Testing   and Commissioning of  twin cell FRP  type   froced    draft  cooling towers  as described  below  and as per the specifications :





Cooling  towers  shall   be  constructed  out of  FRP
panels  and  complete  with  FRP sump,steel ladder, axial  flow  fan  with class EFF1 TEFC squirrel  cage  induction motor  having  necessary  protection suitable  for outdoor   installation,  uPVC  fills  etc.  Fan   motor shall be suitable for operation on 415+10% volts, 50Hz,3 phase AC power supply. Fan speed shall not exceed 960RPM. Cooling  towers  shall  be of  following capacities and design parameters :


a.
Maximum wet bulb temperature    :   83F (28.3 C)


b.
Entring/Leaving temperature          :   97.5F/90F



                                                          (36.4C/32.2C)


c.
Water Flow Rate each cell             :   280 USGPM



                                                         (1060 LPM)


d.
Motor Rating per cell                     :   1x5HP





Cooling   towers   shall   meet   the   above   design parameters   but   capacity   of each cell of cooling tower   shall not be less than 80 TR. Contractors to furnish catalogue in support of the CT model offered.





 i. Twin cell cooling tower as described above .

4.0
DESIGN & INSTALLATION OF

4.1
Air Handling Units (Ceiling Suspended Type)






Supply of  double skin ceiling  suspended type  air handling units in sheet metal construction,each complete with synthetic   fibre  filters,  multi- rows  deep   chilled   water  coil  of copper tube  and aluminium fins construction, forward curved  DIDW centrifugal fan/s,belt  drive  package, EFF1 TEFC squirrel  cage  induction  motor, SS  insulated  auxiliary  drain  pan,separate compartment for  housing  all  valves    and     vibration  isolation  arrangement all complete as per the specifications. AHU shall be selected for  a  maximum  face velocity   of   500 FPM. Fan outlet velocity shall not exceed 1800 FPM.  Suspension arrangement for ceiling suspended AHUs  shall  also   include  spring type vibration isolators and rubber groomets etc. to make the installation totally vibration free. AHUs shall be of following design parameters :





-------------------------------------------------------------------------------------

AHU No        Capacity    S.P              Motor     Rows of     Area to                                                       
          (Cfm)      (mmWG)     Rating    coil             be  fed



  (HP)


-------------------------------------------------------------------------------------

AH-9/Wireless     3500      38                2           6         Wireless Room

                                                                                       & Lobby-Rear          
                                                                               side/GF





AH-10/Lab          5300      38                 3           6               Lab/GF

AH-11/Cafe         3200     38                 2           6               Cafe/GF

4.2
Air Handling Units (Floor Mounted Horizontal 
AHU With  Single DIDW Centrifugal Fan)





Supplying , Installaing, Testing and Commissioning of double skin   air   handling   units  (AHUs)  each  comprising of   following  as  per   the specifications :





a.
Casing of air handling units shall be in double skin 
construction. Inner skin shall be constructed out of 24 gauge 
plain GS sheet & outer skin in 24 gauge  pre-plasticized GS 
sheet  sandwitched between 25mm thick injected PU foam 
insulation of density not less than 40 Kg /CuM  and complete 
with inspection doors  and marine light,limit switch  including 
control wiring as required.





b.
Fan section complete with forward   curved DIDW type 
centrifugal fan/s, EFF1, TEFC squirrel cage induction
motor 
suitable to operate on 415+10%V, 50Hz,
3 phase 
AC power supply and   belt   drive   package. Fan outlet 
velocity 
shall not be more than 2000 FPM  (10.16 MPS)





c.
Coil section with multirows deep chilled water coil of   
copper  tube   and  aluminium  fins construction having wall 
thickness of tubes not less
than 0.5mm. Drain pan shall be 
made out of 18 gauge stainless steel duly insulated. Face 
velocity across 
cooling coil shall not exceed 500FPM.





d.
Filter   section complete with 50mm thick washable synthetic 
fibre filters. Velocity across the filters shall not exceed 500  
FPM. 





e.
In addition to the above, air handling units shall be provided 
with adequate vibration isolation pads and fire retardent 
flexible canvass connections made
out of canvass sleeve. 
Sizes of air handling  units shall  not exceed  as  mentioned  in  
the design drawings and air handling units shall  conform to 
the design parameters mentioned in specifications.





The Air Handling Units (AHUs) shall be of following duty parameters :





AHU No        Capacity    S.P           Motor     Rows of     Area to                                                       
          (Cfm)    (mmWG)    Rating    coil             be  fed



 (HP)


AH-1/MPH       11000       40           1x7.5        6                MPH, GF

AH-2/Office     19000       40           1x10          6        Office spaces, GF

AH-3&4/Office  18000     40            1x10         6        Office spaces, FF

AH-5&6/Office  18000     40            1x10         6        Office spaces, SF

AH-7&8/Office   22000     40           1x12.5      6        Office spaces, TF

5.0
HOT WATER GENERATOR (for winter heating)









Supplying , Installaing , Testing  and  Commissioning of electric resistance type vertical hot water generator 
 as  described   below  and as per  the  specifications  :








Shell  and  cabinet  of  Hot  water  generator  shall  be constructed   out of  MS  sheet  duly  insulated  with 
glass wool insulation as per the specifications.


Hot water generator shall be self contained complete with heaters in four banks preferably of equal rating & of approved make. The hot water generator shall be complete with all automatic & safety  controlsincluding thermostats, manual reset type hightemperature water  outlet, step controller, recycling relay, ON-OFF switches, pilot light,status indication  of  individual   bank,  low    water     level      cutout, 
and   any  other  control  or  accessory as   required
whether  specifically  mentioned  in  the  BOQ  and specifications or not but mandatory to complete the
package.   The pressure vessel shall  be  constructed  as per the ASME standards.Hot water generator shallbe provided with factory  fitted electrical panel comprising   of    MCCBs,  contactors     of
appropriate   rating  & approved makes and  copper control  wiring etc. Hot Water Generator   shall    be
suitable for operation on   415+10% Volts, 50 Hz, 3 phase,  AC  power  supply.   The  HWG   shall meet the following design parameters :






Leaving hot water temperature : 122 deg F (50 deg C)


Entring hot water temperature  : 113 deg F (45 deg C)



Water Flow Rate                     : 50 USGPM (186 LPM)





Hot   water   generator    as   described    above   and



of following capacity with three step heating  control :





a.
63 KW  capacity



Contractors   to furnish catalogue in   support   of 
the 
HWG model offered.





6.0
FAN COIL UNITS


Supplying , Installaing , Testing and Commissioning 
of   fan coil units (FCUs) each comprising  of following  as  per  the specifications :





Fan section complete with forward curved centrifugal blowers housed in pre painted GI casing , FHP motor, 3  rows  deep  chilled  water     coil, insulated condensate  drain  pan, coil piping  connections 
using necessary copper piping,  condensate  drain
connections, copper wiring, washable aluminium mesh multilayer filters etc.





Installation arrangement of FCUs shall comprise of minimum 12mm dia MS rod duly painted, rubber groomets, necessary nuts etc to ensure completely vibration free installation.





FCUs shall be suitable to operate on 220+10%V,50Hz, 3 phase AC power supply and   shall be of following nominal capacity :





1TR / 400 Cfm -- ceiling concealed

1.5TR / 600 Cfm -- ceiling concealed

2 TR / 800 Cfm -- ceiling concealed

2.5TR / 1000 Cfm -- ceiling concealed

3TR / 1200 Cfm -- ceiling concealed

7.0
FRESH AIR TREATMENT UNIT WITH  ERW





Supplying, Installaing, Testing and Commissioning of sheet metal sectionalised construction double skin Treated Fresh Air Unit complete with 48mm thick injected PUF insulation of density not less than 40Kg/CuM. Each Fresh Air Treatment unit shall comprise of supply air stream (lower tier) comprising of, pre filter, section with 50mm thick synthetic fibre filters (EU-4), energy recovery section complete with energy recovery wheel (ERW) & associated motor and fan section complete with DIDW backward curved centrifugal fan, EFF1 TEFC squirrel cage induction motor, belt drive package all complete as per the specificatipns. Extract air stream (upper tier)shall comprise of fan section complete with DIDW forward curved centrifugal fan, EFF1 TEFC squirrel cage induction motor, belt drive package , Pre filter section with box type pre filters (EU-4) all complete as per the specifications. Vibration isolation arrangement shall be provided for each FATU. Fan outlet velocity shall not exceed 2000 FPM. Minimum efficiency of the ERW shall be 75%.




Face velocity across filter and heat recovery wheel shall not exceed 500FPM and 800 FPM respectively.





Fresh Air Treatment Unit (FATU) shall be selected for the design parameters as as mentioned hereunder.





For Office Spaces, GF, FF, SF & TF




i.   Supply air quantity      

   :    8900 Cfm



ii.  Static Pressure             

   :    55mm WG



iii.  Motor Rating                
   :     5 HP



iv.  Extract air quantity       
   :    6250 Cfm



v.   Static Pressure            

    :    32mm WG



vi.  Motor Rating              

    :   3 HP



v.  Approximate Energy recovered      :






     a.  Summer                        :    12 TR




     b. Monsoon                       :     17 TR



FATU with ERW as described above and as per the specifications.


8.0
EXTRACT FAN SECTIONS(For Free Cooling )


Supplying , Installaing, Testing  and Commissioning of  floor mounted type extract fan section comprising of following as   per  the specifications : 





a.
Fan section complete with  forward curved DIDW type 
centrifugal fan/s, EFF1 TEFC squirrel cage induction 
motor


suitable to  operate on 415+10%V, 50Hz, 3 phase AC 
power supply and  belt  drive  package. Casing of fan
 section 
shall be constructed out of 16 gauge GS sheet 
complete with inspection doors as required. Fan outlet


velocity shall not be more  than 2000 FPM (10.16 MPS).





Extract Fan  Section as described above with following duty parameters :





Fan  No             Capacity        S.P            Motor            Area to


             (Cfm)         (mmWG)     Rating             be  fed



          (HP)





EFS-1/MPH          4500           25              1x2                 MPH, GF EFS-2/Office  8000           25              1x3            Office spaces, GF

EFS-3&4/Office   8500           25              1x5            Office spaces, FF

EFS-5&6/Office   9500        22-24            1x5           Office spaces, SF

EFS-7&8/Office   9000       22-24             1x5          Office spaces, TF

9.0
VARIABLE FREQUENCY DRIVES





Supply, Installation, Testing and Commissioning of variable   frequency drives for   following Air Handling Units.Variable    frequency drives shall be provided with necessary    sensors and transmitters complete with control wiring in all respect as required and as per specifications.  The    drives      shall    be    suitable    for   the following motor rating. VFDs shall be housed in precoated, vandal proof enclosure with adequate provisions for ventilation using a fan. The VFDs shall be able to receive the signals from multiple/combination of duct static pressure sensors and to ramp the speed of the motor.VFDs shall be suitable to take feed back and conectivity from all the DPS as mentioned below against each motor rating to facilitate averaging activity by VFD. VFD panel shall be installed adjoining existing AHU panel and quoted price shall be inclusive of necessary electrical switches including change over switch and copper cabling for integration with the existing AHU panel.






(i)  Sensing Range : 10mm to 50 mm WG




(ii)  Output Signal   : 4 mA to 20 mA




                                        OR


                            0 V  to 10 V DC




AHU No                 Capacity             Motor                  Area to                                   
                  (Cfm)                 Rating                   be  fed



   (HP)

AH-1/MPH              11000                 1x7.5                           MPH, GF

AH-2/Office             19000                1x10               Office spaces, GF

AH-3&4/Office        18000               1x10                Office spaces, FF

AH-5&6/Office        18000               1x10                Office spaces, SF

AH-7&8/Office         22000              1x12.5             Office spaces, TF

AH-9/Wireless           3500                1x 2                 Wireless Room




            Room/Lobby  & 
                                                                   Lobby-Rear side/GF

AH-10/Lab                5300                1x3                         Lab/GF

AH-11/Cafe              3200                1x 2                       Cafe/GF

10.0
VENTILATION  FANS

10.1
INLINE FANS (Single Phase)





Supplying, Installaing, Testing and Commissioning of circular/rectangular inline fans for exhaust complete with sheet metal casing, direct driven centrifugal fan, motor with proper protection and inspection door. Fan shall be suitable for operation on 220+6 % volts,50 Hz,1phase  AC power supply.Fan  shall  be  installed  as shown  in the drawings and will be of following characteristics. All single phase inline fans shall be provided with factory fitted speed regulators.:


Fan                       Capacity           S.P                         Area to                        

  (Cfm)           (mmWG)             be exhausted



IF-1 (Circular)        650                  12                               Lab - GF

IF-2 (Circular)        600                  12                               Café - GF

IF-3 (Circular)       1050                 12                             Kitchen -GF


IF-4 (Circular)        375              10                       Electrical Room -GF

IF-5 (Circular)        225              10                 Toilet Chief Engineer -FF

IF-6 (Circular)        150              10                                       Pantry -FF

IF-7,8 &9 (Circular) 150            10                         Officer's Room -SF

IF-10 (Circular)        150             10                                      Pantry -SF


11.0
VAV DIFFUSERS





Supplying , Installaing ,  Testing and Commissioning of  thermally powered Thermafusers model TF-C unless otherwise specified otherwise all complete VAV terminal and thermostat/actuator self contained in a nominal 600x600 square diffuser.The VAV Diffuser shall vary the supply air volume to provide VAV cooling using one room sensing thermostat. The damper shall be of blade type. The thermafuser shall be suitable for ceiling mounetd and suitable to adjust temperature in a range of 21 to 26C. Quoted price shall be inclusive of digital wall adjustor, transformer and copper control wiring to be laid in MS conduit as required. ( Vendor to ensure setting/adjustment of supply air temperature according to the User requirement.





Thermafusers as described above of  100 Cfm to720 Cfm

12.0
CHILLED  WATER PIPING AND VALVES





12.1.
BARE  PIPING


Supplying, Installaing, Testing and Commissioning of MS heavy class (Class "C') pipes cut to requird lengths and installed with all welded joints. Quoted price  shall  be  inclusive  of   supply  and  fixing  in position  the  necessary   fittings   like  elbows, tees
 reducers,  ckets  etc., and  hanging   arrangement including rigis PUF supports, washers and check  nuts etc in accordance  with  the  approved   shop  drawings   and specifications.Pipes shall be of following sizes :



a.
 250mm dia (6mm thick)


b.
 200mm dia (6mm thick)


c.
 150mm dia 



d.
 125mm dia 



e.
 100mm dia 



f.
 80mm dia 



g.
 65mm dia 



h.
 50mm dia 



i.
 40mm dia 



j.
 32mm dia 



k.
 25mm dia 



l.
 20mm dia 








12.2.
CHW PIPE INSULATION

Supply and Application of 32mm/25mm thick closed
cell elastomeric insulation   in tubing   form for    chilled    water   piping    as   per       the specifications.  Quoted price shall be inclusive of adhesive as per specifications.  Joints shall
be sealed    with   adhesive forming proper bonding. Insulated surface shall be finished using 24Gauge thick aluminium cladding.





a.
 250mm dia (32mm thick)
 

b.
 200mm dia (32mm thick)


c.
 150mm dia (32mm thick)


d.
 125mm dia  (32mm thick)
 

e.
 100mm dia (32mm thick)


f.
  80mm dia (25mm thick)


g.
 65mm dia  (25mm thick)


h.
 50mm dia  (25mm thick)


i.
 40mm dia  (25mm thick)


j.
 30mm dia  (25mm thick)


k.
 25mm dia  (25mm thick)


l.
 20mm dia  (25mm thick)


13.
BUTTERFLY VALVES





Providing and fixing in position the following wafer type Butterfly Valves complete with companion flanges, nuts, bolts, gaskets  etc. as required. Butterfly valves shall conform to PN -16 rating as per specifications. Quoted price shall be inclusive of insulation as per the specifications.





a.
 200mm dia 


b.
 150mm dia 


c.
 125mm dia 


d.
 100mm dia 


e.
 80mm dia 


f.
 65mm dia 


g.
 50mm dia 

14.0
MOTORISED BUTTERFLY VALVES





Providing and fixing in position the following Motorised Butterfly Valves at the outlet of coolers, outlet of condensors and  inlet of cooling towers  with  ON/OFF type actuator of suitable torque complete with control wiring in copper construction. Butterfly valves shall conform to PN -16 rating as per specifications. Quoted price shall be inclusive of insulation for valves associated with chilled water circuit as per the specifications.The valves shall be of following sizes.





a.
 150mm dia


b.
 125mm dia







15.0
BALANCING  VALVES










Providing and fixing in position the following specified make balancing valves. Balancing valves shall conform to PN-16 rating as per the specifications. Quoted price shall be inclusive of insulation as per the specifications.




a.
 150mm dia 


b.
 125mm dia 


c.
 100mm dia 


d.
 80mm dia 


16.0
NON RETURN VALVES (CHECK  VALVES)








Providing and fixing in position the following wafer type dual plate check valves. Check   valves shall conform to PN-16 rating as per the specifications. Quoted price shall be inclusive of insulation as per the specifications.





a.
 150mm dia 


b.
 125mm dia 


17.0
BALL VALVES (for AHUs)









Supplying, Installaing, Testing and Commissioning of    following   Ball    Valves   in accordance   with the approved   shop drawings and   specifications.

a.
 40mm dia 


b.
 32mm dia 


c.
 25mm dia 


d.
 20mm dia 


17.0
BALL VALVES (for FCUs)


Providing and fixing in position the following ball valves one with Y-strainer and other without strainer for FCUs. Strainers shall be provided with insulation as required.









a.  25mm dia valves


b.  20mm dia valves

18.0
BALANCING  VALVES for AHUs


Providing and fixing in position the following specified make balancing valves. Balancing valves shall conform to PN-16 rating as per the specifications. Quoted price shall be inclusive of insulation as per the specifications.




a.
65mm dia

b.
 50mm dia 


b.
 40mm dia 


c.
 32mm dia 

19.0
2 WAY MOTORISED VALVES FOR FCUs
Supply, installation, testing and commissioning of Electronic Self Balancing Valve pressure independent with independent type dynamic balancing valve for FCUs with integrated 2 way modulating control valves in a single body.  The actuator shall be capable of accepting 2-10 VDC / 4-20 mA electric signals and shall provide similar transduced feedback output signal to control system for flow measurement.  The minimum close off pressure actuator must be 1.5 times shut off head of pump 5 bars whichever is maximum. FCUs also to be provided with   thermostat, conduiting, wiring, insulation etc. Valves shall be provided with insulation as required.



  25mm dia valves


  20mm dia valves


20.0
EXPANSION TANK




Supply, Instalation, Testing and Commissioning of Pressurised Closed Expansion Tank sutaible for total volume of water in chilled water circuits along with necessary accessories. Expansion tank shall be ASME rated pre-charged bladder type pressure vessels.Expansion tanks shall be designed to absorb the expansion forces of heating/ colling system water while maintaining proper syastem pressurization under varying operating conditions. The heavy duty bladder shall contain system water thereby eliminating tank corrision and water logging problems. Tanks shall be factory pre changed at 12 psi. Tank's maximum operating design temperature shall be 240 F. The tank shall be fitted with lifting rings and a floor mounting skit bfor vertical installation.





i   
500 Liters Expansion tank. Contractor shall calculate the 
capacity 
and quote the tank based on system design of 
suitable size.


21.0
AIR SEPARATORS 

Providing and fixing in position centrifugal type air separator   suitable for a total system flow of 
700 USGPM complete with all fittings, valves and insulation as required at CHW pipe line. End connection shall be 150mm dia.

22.0
Supplying, Installaing, Testing and Commissioning of pressurisation system comprising of pumps including one 
standby, associated valves etc. all complete as required (Required in the event of non-availability of Hydrone-umatic system.)

23.0
GATE VALVES





Supplying, Installaing, Testing and Commissioning of    following   Gate   Valves   in accordance   with the approved   shop drawings and   specifications.





a.
 50mm dia 


b.
 40mm dia 


c.
 32mm dia 


d.
 25mm dia 

e.
 20mm dia 


24.
EXPANSION  BELLOWS




Supplying , Installaing , Testing and Commissioning  of   following   neoprene  rubber  expansion bellows with integral metallic flanges on both sides.Bellows shall be  installed  at  inlet  and  outlet of chilled water & condenser water   re-circulation    pumpsets and chillers   as     per      the the  approved   shop  drawings.





a.
 200mm dia

b.
150mm dia 


c.
 125mm dia 


25.
POT STRAINER





Supplying , Installaing , Testing and Commissioning  of    following   Pot Strainers   in  accordance   with
the  approved  shop  drawings and  specifications 





a.
 For 150 mm dia  pipe connections 


26.
 ELECTRONIC SELF BALANCING PID 
VALVES (for AHUs )

Supply, installation, testing and commissioning of Electronic Self Balancing Valve pressure independent with independent type dynamic balancing valve for AHUs with integrated 2 way modulating control valves in a single body.  The actuator shall be capable of accepting 2-10 VDC / 4-20 mA electric signals and shall provide similar transduced feedback output signal to control system for flow measurement.  The minimum close off pressure actuator must be 1.5 times shut off head of pump 5 bars whichever is maximum.  The valves shall be suitable for following pipe sizes:

a.  80mm dia valves


b.  65mm dia valves


c.  50mm dia valves


d.  40mm dia valves


e.  32mm dia valves


f.  25mm dia valves


27.
Y -STRAINERS





Providing   and   fixing    in   position    the following Y -strainers for AHUs as per the specifications. 





a.  100 mm dia  



b.    80 mm dia  



c.    65mm dia



d.    50mm dia



e.    40mm dia



f.    32mm dia



28.
BMS INTERFACE





Necessary sockets and nipples with shut off valves for mounting sensors/transmitters on pipe line to interface the BMS system.





29.0CONDENSER WATER PIPING AND VALVES





29.1
PIPING


Supplying, Installaing, Testing and Commissioning of MS heavy class (Class "C') pipes cut to requird lengths and installed with all welded joints. Quoted price  shall  be  inclusive  of   supply  and  fixing  in position  the  necessary fittings   like  elbows, tees reducers, sockets  etc., and  hanging   arrangement including treated wooden saddles,washers and check nuts etc in accordance  with  the  approved shop  drawings   and specifications.Pipes shall be of following sizes :





a.
 300mm dia (8mm thick)


b.
 250mm dia (6mm thick)


c.
 200mm dia (6mm thick)


d.
 150mm dia 


e.
 125mm dia 


f.
 100mm dia 


30.
BUTTERFLY VALVES





Providing and fixing in position the following wafer type Butterfly Valves complete with companion flanges, nuts, bolts, gaskets etc. as required. Butterfly valves shall conform to PN -16 rating as per specifications. 





a.
 300mm dia (Gear Operated)


b.
 250mm dia (Gear Operated)


c.
 200mm dia 


d.
 150mm dia 


e.
 125mm dia 


31.
MOTORISED BUTTERFLY VALVES


Providing and fixing in position the following Motorised Butterfly Valves at the outlet of coolers, outlet of condensors and inlet of cooling towers with ON/OFF type actuator of suitable torque complete with control wiring in copper construction. Butterfly valves shall conform to PN -16 rating as per specifications. The valves shall be of following sizes.





a.
 200mm dia
No


b.
 150mm dia
No


b.
 125mm dia
No

32.
BALANCING  VALVES




Providing and fixing in position the following specified make balancing valves. Balancing valves shall conform to PN-16 rating as per the specifications. 





a.
 200mm dia 



b.
 150mm dia 



c.
 125mm dia 



33.
NON RETURN VALVES (CHECK  VALVES)








Providing and fixing in position the following wafer type dual plate check valves. Check   valves shall conform to PN-16 rating as per the specifications. 





a.
 200mm dia 


b.
 150mm dia 


c.
 125mm dia 


34.
POT STRAINER





Supplying, Installaing, Testing and Commissioning 
of following   Pot Strainers   in accordance   with
the approved shop drawings and specifications having PN-16 rating.





a.
 For 200 mm dia  pipe connections 


b.
 For 350 mm dia  pipe connections


35.
PRESSURE GAUGES





Supplying , Installaing , Testing and Commissioning  of  industrial type pressure gauges completely in stainless stainless  steel  (SS)  construction  as  per   the specifications.

36.
THERMOMETERS





Supplying , Installaing , Testing and Commissioning  of  100mm dia   stem type   thermometers as per the specifications

37.
FLOW SWITCHES





Supplying , Installaing , Testing and Commissioning 
of   approved   make  flow  switches complete with copper   control wiring      at       outlet  line    of  
cooler & condenser associated with each water  chilling unit.


38.
AUTO PURGE VALVES




Supplying, Installaing, Testing and Commissioning 
of   10mm dia    automatic purge valves. 


.


39.
TEST POINTS (For FCUs & Ceiling Suspended 
AHUs)

Supplying and   fixing in position of approved make Test Points comprising of accessories such as adaptors, needle etc. Test points shall be in brass metal construction and comprise of 1/4" BSP with neoprene sealing bushes and screwed   covers. Test Points shall be installed at inlet and outlet of each fan coil unit and ceiling suspended AHUs

40.
Supply and Application of two layers of FRPcoating having 
total thickness not less than 1.5mm for condenser water 
piping in the vicinity of cooling tower in accordance with the 
approved shop drawings. Pipes shall be of following sizes :






a.
 250mm dia (6mm thick)



b.
 200mm dia (6mm thick)



c.
 150mm dia 



d.
 125mm dia 


41.
DRAIN PIPING





Supply, Installation, Testing and Commissioning of GI medium class (Class 'B') pipes cut to requird lengths and installed with all screwed joints for condensate drain. Quoted  price shall  be inclusive  of   supply and  fixing in position  the  necessary   fittings   like  elbows, tees reducers etc.,  and supporting arrangement in accordance  with  the  approved   shop  drawings  and specifications.Pipes shall be insulated with 9mm   thick closed cell elastomeric  insulation in tubing form . Pipes shall be of following sizes :





a.
 50mm dia 


b.
 40mm dia 


c.
 25mm dia 


42.
DUCTING





42.1.
FACTORY FABRICATED DUCTING





Supplying , Installation   and  Testing   of      factory 
fabricated GSS ducting  complete with vanes, splitter  dampers, fire retardant gaskets  hanging  arrangement  including     fully  threaded  GI  rods  and  GI   "C"  channels,necessary scaffolding as required  in accordance  with the   approved  shop drawings and specifications.





a. 
 1mm to 750mm  --  26G   GSS with C&SS Joints


b. 
 751mm to 899mm  --  26G   GSS with TDC Joints


c.  
900mm to 1500mm -- 24G GSS with TDC Joints


d.  
1501mm to 1800mm - 22G  GSS with TDC Joints


e.  
1801mm to 2100mm - 20G GSS with TDC Joints


f.  
2101mm to 2700mm  - 18G GSS with TDC Joints

42.2.
SITE  FABRICATED DUCTING




Supply, Fabrication, Installation and Testing of sheet metal ducts complete with vanes, splitter dampers, hanging arrangement, necessary scaffolding as required in 
 accordance with the approved   shop drawings and specifications.





a.  0.63mm   (24 gauge)   GSS


b.  0.8 mm   (22 gauge)    GSS


c.  1.0mm    (20 gauge)    GSS


d.  1.25mm  (18 gauge)    GSS


42.3
DUCT  INSULATION (Using Factory Laminated 
Closed Cell Elastomeric insulation)
Supply and Application of external thermal insulation of supply /return air ducting using factory laminated closed cell elastomeric insulation as per the specifications and drawings. (Adhesive used shall be Armaflex 520 Low VOC type.)





a.
  6mm  thick insulation 


b.
  9mm  thick insulation - For All Supply/Exhaust Air Duct

c.
  16mm  thick insulation


42.4
THERMAL INSULATION FOR EXPOSED DUCTS





Supply      and      Application    of   16 mm/9mm thick closed cell elastomeric insulation with necessary glass cloth & UV protection paint for ducts exposed to atmosphere as per specifications.





a.
16mm thick insulation - For Supply/Exhaust Air Duct 
associated with  TFA Unit


42.5
DUCT ACOUSTIC LINING





Supply   and   Application of   internal   acoustic lining of supply air ducting as per the approved shop drawings and specifications.


a.
  25mm  thick lining


43.
GRILLE/ DIFFUSERS
43.1
LINEAR GRILLES

Supply, Installation, Testing and   Balancing   of one way blow linear supply cum return air grilles complete with removable/fixed   core   as   per approved   shop drawings   and specifications. The grilles shall be of approved colour & shade.

 Powder coated aluminium grilles of extruded sections with integral flanges on both sides & ends as required complete with corner pieces.





i. 100/150/250 mm High grilles

43.2
Supply, Installation and Testing of GI multi blade
type 
louver dampers as   per the specifications
and shop 
drawings. 


43.3
SUPPLY AIR DIFFUSERS

43.3.1
Supply, Installation, Testing   and    Balancing   of square 
supply air & toilet exhaust air diffusers with 
removable key 
operated volume control dampers as   per   the   approved   
shop      drawings and specifications.The diffusers shall be 
anti-smudge ring type/flat type as approved by the interior 
designer.





Powder coated extruded aluminium diffusers of approved 
colour & shade.


43.3.2
Supply, Installation, Testing   and    Balancing   of  
square 
supply    air diffusers with factory fitted removable key 
operated volume control dampers & 150mm high GSS 
plenum as   per   the   approved   shop drawings   and 
specifications.The diffusers shall be anti-smudge ring /flat 
type.






600x600 Powder coated extruded aluminium diffusers of 
approved colour & shade suitable for fixing in grid ceiling.

43.4
RETURN  AIR DIFFUSERS

43.4.1
Supply, Installation, Testing and   Balancing of square return 
air diffusers same as supply air diffusers but without volume 
control dampers as per the   approved    shop    drawings and 
specifications. The diffusers shall be anti -smudge
ring 
type.

Powder coated extruded aluminium diffusers of approved 
colour & shade.


43.4.2
Supply, Installation, Testing and   Balancing of square return 
air diffusers same as supply air diffusers but without volume 
control dampers as per the   approved    shop    drawings and 
specifications. The diffusers shall be anti -smudge
ring 
/flat type.






600x600 Powder coated extruded aluminium diffusers of 
approved  colour & shade suitable for fixing in grid ceiling.

43.5
PLAQUE TYPE DIFFUSERS




Supply, Installation, Testing    and    Balancing of Plaque diffusers as per the specifications.





a.
600x600 size diffusers with spiggot to facilitate round 


flexible duct connections for supply air.






b.
600x600 size diffusers without spiggot for return air.


43.6
MULTISLOT DIFFUSERS
Supply, Installation, Testing   and Balancing    of lilear    slot     diffusers    with   Hit   & Miss type extruded    aluminium volume control dampers at supply air outlets as   per   the   approved   shop      drawings       and specifications.



4slot/3 slot/2slot, powder coated extruded aluminium 
diffusers of approved colour & shade.


43.7
Supply, Installation  and  Testing  of  fresh air grilles of  
powder coated / anodised extruded aluminium  with GI  
wire mesh, inlet  louvers, dampers & bird  screen, as 
per  the 
approved shop drawings and specifications.


43.8
Supply, Installation and Testing of GI box type volume 
control dampers as per the specifications and shop 
drawings.


43.9
FIRE DAMPER

Supply,  Installation,Testing  and  Commissioning of motorised fire  dampers  suitable for  at  least 90 minutes fire rating  as  per  the  specifications and  approved shop drawings. Quoted price shallbe inclusive of copper control wiring as required.





a.
Bare Fire Dampers

b.
Spring return action type actuator complete with 
control panel and temperature sensor.


43.10
FLEXIBLE CANVASS CONNECTIONS





Supply, Installation, Testing     of   125mm   deep antivibration    flexible     joints at   the   outlet    of packaged units/inline fans. Flexible connections shall be constructed using imported fire retardant fabric   with   extruded aluminium      frame/flange on both sides of approved make.


43.11
AIR TRANSFER GRILLES




Supply,   Installation   and   Testing    of   extruded aluminium   powder coated air transfer grilles to be provided at the door of toilets/pantry.


43.12
FLEXIBLE DUCTING

Supply, Installation, Testing and   Balancing of flexible ducting comprising of inner as well as outer skin constructed out of aluminium & fibre glass insulation sandwitched in between.





a.
300 mm dia


b.
250 mm dia


c.
200 mm dia


d.
150 mm dia


43.13
SPIGOT

Supply,   Installation   and   Testing    of   single piece GI round spigot made out of spinning process with 50mm height and having grooves on both sides and circular flanges. Spigots shall be installed on main ducts to facilitate connection of flexible ducts.





a.
300 mm dia


b.
250 mm dia


c.
200 mm dia


d.
150 mm dia



43.14
Supply, Installation and  Testing  of  multiblade  box  
type zero leakage extruded aluminium  dampers  for ducts to  be  
provided   with suitable  links,  levers and  quadrants  for  
manual   control of volume of air flow and for   proper  
balancing  of the air distribution system as per the approved 
shop drawing and specifications. 


43.15
Supply and fixing of actuators of suitable rating of 
torque 
complete with copper wiring from the junction 
box and 
actuator associated with the above VCDs.



Actuator shall be suitable for duct sizes as shown in the 
drawings.


43.16
ACOUSTIC LINING OF AHU  ROOMS





Supply and Application of acoustic/ thermal lining of walls and ceiling of AHU rooms using fibre glass insulation as per the specifications and approved shop drawings.

a.
  25mm  thick lining


b.
  50mm  thick lining


43.17
INSULATION FOR EXPOSED ROOF

Supply and Application of 16mm thick closed cell   nitrile   rubber elastomeric insulation for
exposed roof towards underdeck insulation. Quoted price shall be inclusive of 520 Low VOC type adhesive as required and as per the specifications.


44.
AXIAL FLOW FANS


Supplying , Installaing , Testing and Commissioning   of  axial flow fans (tube axial type) complete with MS casing, impeller and  flame proof motor  with class 'F" insulation for make - up air system and class "H" insulation for smoke evacuation of auditorium    as shown in the drawings and as per the specifications. an. For smoke evacuation fans motor shall be mounted out of air stream. Axial fans shall be suitable for operation on 415±10% volts, 50Hz, 3 phase AC power supply. Axial flow fans shall be provided with inlet and outlet cones fabricated at site using GS sheet having thickness not less than 20G and necessary vibration isolation arrangement including spring type vibration isolators and rubber groumet etc. as required.




Fan  No             Capacity        S.P           Motor            Area to


             (Cfm)         (mmWG)   Rating             be  fed


                                                      (HP)

--------------------------------------------------------------------------------         
(For Smoke Extraction for Basement)

AF-1-6/S          10200          14-16          1x5             Basement 






(For Staircase & Lift well Pressurisation)





AF-1-2            17000          22-25           1x10    Staircase Pressurisation

AF-3-4               6000          22-25          1x3      Lift Well Pressurisation

45.
PROPELLER FANS 
Supplying , Installaing , Testing and Commissioning  of propeller   fans   for exhaust air as shown on drawings.Each fan hall be complete with  permanent split capacitor,mounting  plate and  accessories like

wire guard, bird screen and gravity louvers for weather protection  as  required.   Fan selection,     arrangement and  electrical characteristics shall be as follows :










a. 
600 mm dia 700 RPM  fan,single phase.


b. 
450 mm dia 900 RPM  fan,single phase.

c. 
375 mm dia 900 RPM  fan, single phase.


d. 
300 mm dia 900 RPM  fan, single phase.







e. 
75 CFM fan,single phase (Plastic body).

Note
:- Wherever RO (Rate only)  appears  

only rates have to be quoted

ELECTRICAL WORKS

1.0
PANELS

Supply,Installation,Testing and Commissioning  of the following   cubical type panels made out of 14 guage CRCA structure, base channel, complete with, moulded case circuit breakers, meters, indicating lamps, current transformer etc. Complete in all respects, insulated bus bars with heat shrinkable PVC sleeve in suitable bus chambers, interconnection, small wiring, name plate, danger plate, earth bus etc. & comprising of compartments with hinged door for each feeder & its accessories, cable alley with hinged doors, bus chamber with bolted door etc. The panel being of dust & vermin proof construction with rubber gasket attractively powder coating etc. The panel shall be free standing type / wall mounted type  as per relavant  drawing  and  comprising  with the following:





NOTES :

1.  
All MCCBs shall be with operating handle. 

2.  
CTs burden shall be 15VA & accuracy class 1.0


3.  
CTs shall be cast resin type.




4.  
All MCCBs shall be with thermal magnetic release.

5.   
All indication lights shall be LED type.



6.   
All meter shall be digital type.




7. 
The outgoing starter feeders for pumps, AHUs & ventilation   
fans      
shall   be    provided with push buttons & indicating 
lamps for status indication.





8.  
Proper     isolation     switches    to     be   provided    near   air 
handling units and ventilation fans in weather proof 
enclosure. 





9.  
Bimetal   overload   relay   for   all   the starters   shall   have    
built-in   single
phasing prevention feature.


10.  
Electrical interlocking wiring shall   be provided as per  
system requirement.





11.   
Power cabling/wiring with necessary earthing from source  
to each panel and each exhaust fan shall   be      provided   by  
other agencies.





12.   
All components shall meet type II Coordination         
requirement.





13.   
All panels to be BMS Compatible. 





1.1
MCC PANEL (Location: Basement) - For Chillers,Pumps 
& Cooling Tower etc.-275KW




INCOMER :





1000 Amps ,TP ACB with electronic release &



earth fault relay,  door interlock and front drive 



rotor kit-- 1set

(0-500) V  digital Voltmeter with built in Selector



switch -- 1set





Digital Ammeter with built in selector 




switch- 1set





Current Transformers - 1set





LED type RYB  phase indication lights- 1set





BUS BAR

1200 Amps   TPN   aluminium    busbar   having



suitable fault level, with PVC   heat  shrunk  




sleeves  on    SMC/DMC supports. 





OUTGOING  :





For Water Cooled Screw Chillers  (2x140TR )





630 Amps ,TP MCCB   -- 2sets (1x98KW each)



Digital Ammeter with built in selector switch-2sets



Current Transformers -- 2 sets





LED type ON & OFF indication lights -- 2 sets





Control wiring and safety circuit as required
with 

Start-stop push buttons stay put or lockable type -2 sets.





For Primary CHW Pumps -3Nos. One standby (1x7.5HP each)

40 Amps ,TP MCCB   -- 3sets





Digital Ammeter with built in selector switch-3sets



Current Transformers -- 3 sets





LED type ON & OFF indication lights -- 3 sets



START-STOP Push Buttons -- 3 sets




7.5HP DOL starter with built-in single  phasing 



preventor  &  overload         relay  -- 3sets





Control wiring and safety circuit as required
with 

Start-stop push buttons stay put or lockable type -3 sets.


For Secondary Pumps -3 Nos. one standby (1x15HP each) 





63 Amps ,TP MCCB   -- 3sets





Digital Ammeter with built in selector switch-3sets

Current Transformers -- 3sets





LED type ON & OFF indication lights -- 3sets



START-STOP Push Buttons -- 3sets





Control wiring and safety circuit as required
with 

Start-stop push buttons stay put or lockable type -3 sets.


For CDW Pumps -3 Nos. one standby (1x20HP each) 





63 Amps ,TP MCCB   -- 3sets





Digital Ammeter with built in selector switch-3sets



Current Transformers -- 3 sets





LED type ON & OFF indication lights -- 3 sets



START-STOP Push Buttons -- 3 sets




20HP Star Delta starter with built-in single  phasing 



preventor  &  overload         relay  -- 3 sets





Control wiring and safety circuit as required
with 

Start-stop push buttons stay put or lockable type -3 sets.

For Cooling Tower - 2 Nos. (2x160TR twin cell cooling tower)
(1x5HP each cell) 





32 Amps ,TP MCB   -- 4 sets





Digital Ammeter with built in selector switch-4 sets



Current Transformers -- 4 sets





LED type ON & OFF indication lights -- 4 sets



START-STOP Push Buttons -- 4 sets




5HP DOL starter with built-in single  phasing 



preventor  &  overload         relay  -- 4 sets





Control wiring and safety circuit as required
with 

Start-stop push buttons stay put or lockable type -4 sets.

For Hot Water Generators -2x63 KW 
(For Winter Heating)





200 Amps ,TP MCCB   -- 2sets





Digital Ammeter with built in selector switch-2set



Current Transformers -- 2 sets





LED type ON & OFF indication lights -- 2 sets





Control wiring and safety circuit as required
with 

Start-stop push buttons stay put or lockable type -2 sets.






Spare





63 Amps ,TP MCCB   -- 1sets





100 Amps ,TP MCCB   -- 1sets





2.0
SUB PANEL  

2.1
AHU PANELS (VFD Panels)




Supply , Installation, Testing & Commissioning of  floor/wall  mounted  cubicle  type  electrical  panel complete  with  aluminium  bus  bars,  incoming, out   going  feeders  etc.  as   per  specifications, drawings    and  as  described    below. AHU Panel casing shall be large enough to accommodate variable frequency drives. VFDs have been accounted for seperately under sub head "Equipment" of Schedule of Quantities.





2.1.1
AHP-1 (VFD PANEL)






For MPH, GF ( 5.5KW)1x11000 Cfm AHU




INCOMING :





a. 
32 Amps TP MCB --- 01 set.





b. 
Digital   type   ammeter,  digital  type Voltmeter (0-500)V,   


selector    switches, A set of  CT's,  RYB  phase  indication 
 lights -01 set.





c. 
LED type ON & OFF indication lights -- 1set





d. 
START-STOP Push Buttons -- 1set





e.   
Auto-Manual type selector switches to facilitate   auto   
start   of AHUs after restoration of power -- 01 set.






Control wiring and safety circuit as required - 1set



2.1.2
AHP-2 (VFD PANEL)






For Office Area, GF ( 7.5KW) 1x19000 Cfm AHU





INCOMING :





a. 
40 Amps TP MCCB --- 01 set.





b. 
Digital   type   ammeter, digital type Voltmeter (0-500) V,   
selector    switches, A set of CT’s, RYB phase indication 
 lights -01 set.





c. 
LED type ON & OFF indication lights -- 1set


d. 
START-STOP Push Buttons -- 1set





e.   
Auto-Manual   type selector switch to   facilitate   auto   
start   of    AHUs after restoration of power -- 01 set.






Control wiring and safety circuit as required - 1set



2.1.3
AHP-3 & 4 (VFD PANEL)





For Office Area, FF ( 7.5KW) 1x18000 Cfm AHU





INCOMING :





a.  
40 Amps TP MCCB --- 01 set.





b. 
Digital   type   ammeter,  digital type Voltmeter (0-500)V,   
selector    switches,  A set of  CT's,  RYB  phase  indication 
 lights -01 set.





c. 
LED type ON & OFF indication lights -- 1set





d. 
START-STOP Push Buttons -- 1set





e.   
Auto-Manual   type selector switch to   facilitate   auto   
start   of    AHUs after restoration of power -- 01 set.





Control wiring and safety circuit as required - 1set






2.1.4
AHP-5 & 6 (VFD PANEL)





For Office Area, SF ( 7.5KW) 1x18000 Cfm AHU





INCOMING :





a.  
40 Amps TP MCCB --- 01 set.





b. 
Digital   type   ammeter, digital type Voltmeter (0-500)V,   
selector    switches,  A set of  CT's,  RYB  phase  indication 
 lights -01 set.





c. 
LED type ON & OFF indication lights -- 1set





d. 
START-STOP Push Buttons -- 1set





e.   
Auto-Manual   type selector switch to   facilitate   auto   
start   of    AHUs after restoration of power -- 01 set.



Control wiring and safety circuit as required - 1set

2.1.5
AHP-7 & 8 (VFD PANEL)





For Office Area, TF ( 9.3KW) 1x22000 Cfm AHU





INCOMING :





INCOMING :





a.  
40 Amps TP MCCB --- 01 set.





b. 
Digital   type   ammeter, digital type Voltmeter (0-500)V,   
selector    switches,  A set of  CT's,  RYB  phase  indication 
 lights -01 set.





c. 
LED type ON & OFF indication lights -- 1set





d. 
START-STOP Push Buttons -- 1set





e.   
Auto-Manual   type selector switch to   facilitate   auto   
start   of    AHUs after restoration of power -- 01 set.






Control wiring and safety circuit as required - 1set

2.1.6
AHP-9 (VFD PANEL)






For Office Area, GF ( 1.5KW) 1x3500 Cfm Ceiling 
Suspended AHU - Wireless Room &  Staircase lobby-Rear 
Lobby


INCOMING :





a.  
25 Amps TP MCB --- 01 set.





b. 
Digital   type   ammeter, digital type Voltmeter (0-500)V,   
selector    switches, A set of  CT's,  RYB  phase  indication 
lights -01 set.





c. 
LED type ON & OFF indication lights -- 1set





d. 
START-STOP Push Buttons -- 1set





e.   
Auto-Manual   type selector switch to   facilitate   auto   
start   of    AHUs after restoration of power -- 01 set.


      



Control wiring and safety circuit as required - 1set





2.1.7
AHP-10 (VFD PANEL)






For Office Area, GF ( 2.2KW) 1x5300 Cfm Ceiling 


Suspended AHU - Lab





INCOMING :





a.  
25 Amps TP MCB --- 01 set.





b. 
Digital   type   ammeter, digital type Voltmeter (0-500)V,   
selector    switches, A set of  CT's,  RYB  phase  indication 
lights -01 set.





c. 
LED type ON & OFF indication lights -- 1set





d. 
START-STOP Push Buttons -- 1set





e.   
Auto-Manual   type selector switch to   facilitate   auto   
start   of    AHUs after restoration of power -- 01 set.


      



Control wiring and safety circuit as required - 1set

2.1.8
AHP-11 (VFD PANEL)






For Office Area, GF ( 1.5KW) 1x3200 Cfm Ceiling 


Suspended AHU - Canteen










INCOMING :





a.  
25 Amps TP MCB --- 01 set.





b. 
Digital   type   ammeter, digital type Voltmeter (0-500)V,   
selector    switches, A set of  CT's,  RYB  phase  indication 
lights -01 set.





c. 
LED type ON & OFF indication lights -- 1set





d. 
START-STOP Push Buttons -- 1set





e.   
Auto-Manual   type selector switch to   facilitate   auto   
start   of    AHUs after restoration of power -- 01 set.


      



Control wiring and safety circuit as required - 1set

2.1.9
FATU Panel-1



For FATU with ERW, 6.3 KW (Location : Terrace)





INCOMING





a. 
32 Amps TP MCB --- 01 set.





b. 
Digital type ammeter, digital type Voltmeter (0-500)V,   
selector    switches,  A   set    of  CT's,  RYB  phase  
indication lights -01 set.





BUSBARS :





Electrolytic   grade    (E 91 E),  40 A  capacity TPN  aluminium  bus  bar , PVC  heat   shrunk insulated,   supported   on   DMC/SMC  having 
fault level of 50 KA for 1 second .





OUTGOING :





For 1x8900 Cfm FATU for Office Spaces-Supply





a. 
32 A TP MCB for 5 HP motor of FATU supply fan,a fully 
automatic DOL starter with  built in
  single phasing preventer 
and overload  relay, A  set of LED type ON  & OFF 
indication lights  & START- STOP push buttons -01 set.





For 1x6250 Cfm FATU for Office Spaces-Exhaust





b. 
25 A TP MCB for 3 HP motor of  FATU  exhaust fan,a fully 
automatic DOL starter with  built in
 single   phasing preventer 
and overload  relay,  A  set of LED type ON  & OFF  
ndication  lights  & START- STOP push buttons -01 sets.





For ERW





c. 
16 A TP MCB for 0.5HP motor of  ERW for TFA unit,a fully 
automatic DOL starter with  built in
 single   phasing preventer 
and overload  relay, A  set of LED type ON  & OFF 
indication lights  & START- STOP push buttons -01 set.





d.  
Control  wiring  and   safety   circuit as required  with   Start-
Stop  PB's  stayput or lockable type and ON-OFF indications

2.1.10
EFS Panel-1 (Location : Terrace)



For Extract Fan sections, 13.3 KW





INCOMING





a. 
63 Amps TP MCCB --- 01 set.





b. 
Digital type ammeter,   digital type Voltmeter (0-500)V,   
selector    switches,  A   set    of  CT's,  RYB  phase  
indication lights -01 set.





BUSBARS :





Electrolytic   grade    (E 91 E),  100 A  capacity TPN  aluminium  bus  bar , PVC  heat   shrunk insulated,   supported   on   DMC/SMC  having 
fault level of 50 KA for 1 second .


OUTGOING :





For 1x8000 Cfm Extract Fan Section (1x3HP ) 






32 Amps ,TP MCB   -- 1 set






Digital Ammeter with built in selector switch-1 set






Current Transformers -- 1 set






LED type ON & OFF indication lights -- 1 set






START-STOP Push Buttons -- 1 set






3HP DOL starter with built-in single  phasing 






preventor  &  overload         relay  -- 1 sets




Control wiring and safety circuit as required
with start-stop  
push buttons stay put    or lockable type -1 sets.






Fan to be interlocked with motorised fresh air damper of 
associated  AHU





For 1x8500 Cfm Extract Fan Section (1x5HP ) 






32 Amps ,TP MCB   -- 1 set






Digital Ammeter with built in selector switch-1 set






Current Transformers -- 1 set






LED type ON & OFF indication lights -- 1 set






START-STOP Push Buttons -- 1 set






5HP DOL starter with built-in single  phasing 
preventor  &  
overload   relay  -- 1 sets






Control wiring and safety circuit as required
with start-
stop  push buttons stay put    or lockable type -1 sets.






Fan to be interlocked with motorised fresh air damper 
of associated  AHU





For 1x9500 Cfm Extract Fan Section (1x5HP ) 






32 Amps ,TP MCB   -- 1 set






Digital Ammeter with built in selector switch-1 set






Current Transformers -- 1 set






LED type ON & OFF indication lights -- 1 set






START-STOP Push Buttons -- 1 set






5HP DOL starter with built-in single  phasing 
preventor  &
overload    relay  -- 1 sets





Control wiring and safety circuit as required
with start-
stop push buttons stay put    or lockable type -1 sets.






Fan to be interlocked with motorised fresh air damper of associated  AHU





For 1x9000 Cfm Extract Fan Section (1x5HP ) 






32 Amps ,TP MCB   -- 1 set






Digital Ammeter with built in selector switch-1 set






Current Transformers -- 1 set






LED type ON & OFF indication lights -- 1 set






START-STOP Push Buttons -- 1 set






5HP DOL starter with built-in single  phasing preventor  &  
overload relay  -- 1 sets





Control wiring and safety circuit as required
with start-stop  push buttons stay put    or lockable type -1 sets.





Fan to be interlocked with motorised fresh air damper of associated  AHU





2.1.11
EFS Panel-2 (Location : Terrace)




For Extract Fan sections, 12.6 KW





INCOMING





a. 
100 Amps TP MCCB --- 01 set.





b. 
Digital     type     ammeter,   digital type Voltmeter (0-500)V,   
selector    switches, A   set    of  CT's,  RYB  phase  indication 
lights -01 set.





BUSBARS :





Electrolytic   grade    (E 91 E),  100 A  capacity TPN  aluminium  bus  bar , PVC  heat   shrunk insulated,   supported   on   DMC/SMC  having 
fault level of 50 KA for 1 second .


OUTGOING :





For 1x4500 Cfm Extract Fan Section (1x2HP) 






32 Amps ,TP MCB   -- 1 set






Digital Ammeter with built in selector switch-1 set






Current Transformers -- 1 set






LED type ON & OFF indication lights -- 1 set






START-STOP Push Buttons -- 1 set






2HP DOL starter with built-in single  phasing preventor  &  
overload    relay  -- 1 sets






Control wiring and safety circuit as required
with start-stop  
push buttons stay put    or lockable type -1 sets.


Fan to be interlocked with motorised fresh air damper of 
associated AHU





For 1x8500 Cfm Extract Fan Section (1x5HP) 






32 Amps ,TP MCB   -- 1 set






Digital Ammeter with built in selector switch-1 set






Current Transformers -- 1 set






LED type ON & OFF indication lights -- 1 set






START-STOP Push Buttons -- 1 set






5HP DOL starter with built-in single  phasing preventor  &  
overload    relay  -- 1 sets






Control wiring and safety circuit as required
with start-stop  
push buttons stay put    or lockable type -1 sets.


Fan to be interlocked with motorised fresh air damper of 
associated AHU




For 1x9500 Cfm Extract Fan Section (1x5HP ) 






32 Amps ,TP MCB   -- 1 set





Digital Ammeter with built in selector switch-1 set






Current Transformers -- 1 set






LED type ON & OFF indication lights -- 1 set






START-STOP Push Buttons -- 1 set






5HP DOL starter with built-in single  phasing preventor  &  
overload    relay  -- 1 sets






Control wiring and safety circuit as required
with start-stop  
push buttons stay put    or lockable type -1 sets.


Fan to be interlocked with motorised fresh air damper of 
associated AHU




For 1x9000 Cfm Extract Fan Section (1x5HP ) 






32 Amps ,TP MCB   -- 1 set






Digital Ammeter with built in selector switch-1 set






Current Transformers -- 1 set






LED type ON & OFF indication lights -- 1 set






START-STOP Push Buttons -- 1 set






5HP DOL starter with built-in single  phasing preventor  &  
overload    relay  -- 1 sets






Control wiring and safety circuit as required
with start-stop  
push buttons stay put    or lockable type -1 sets.


Fan to be interlocked with motorised fresh air damper of 
associated AHU




2.1.12
Pressurisation Panel-1 (Location : Terrace)



Pressurisation Fans, 9.7 KW





INCOMING





a. 
63 Amps TP MCCB --- 01 set.





b. 
Digital type ammeter,   digital type Voltmeter (0-500)V,   
selector    switches,  A   set    of  CT's,  RYB  phase  
indication lights -01 set.





BUSBARS :





Electrolytic   grade    (E 91 E),  100 A  capacity TPN  aluminium  bus  bar , PVC  heat   shrunk insulated,   supported   on   DMC/SMC  having 
fault level of 50 KA for 1 second .


OUTGOING :





For 1x6000 Cfm Liftwell Pressurization Fan (1x3HP each ) 






32 Amps ,TP MCB   -- 1 set






Digital Ammeter with built in selector switch-1 set






Current Transformers -- 1 set






LED type ON & OFF indication lights -- 1 set






START-STOP Push Buttons -- 1 set






3HP DOL starter with built-in single  phasing preventor  &  
overload   relay  -- 1 sets






Control wiring and safety circuit as required
with start-stop  
push buttons stay put    or lockable type -1 sets.



For 1x17000 Cfm Staircase Pressurization Fan (1x10HP each ) 






40 Amps ,TP MCCB   -- 1 set






Digital Ammeter with built in selector switch-1 set






Current Transformers -- 1 set






LED type ON & OFF indication lights -- 1 set






START-STOP Push Buttons -- 1 set






10HP Star Delta starter with built-in single  phasing 






preventor  &  overload  relay  -- 1 set






Control wiring and safety circuit as required
with start-stop  
push buttons stay put    or lockable type -1 sets.




2.1.13
Pressurisation  Panel-2 (Location : Terrace)



For Pressurisation Fans, 9.7 KW





INCOMING





a. 
63 Amps TP MCCB --- 01 set.





b. 
Digital type ammeter,   digital type Voltmeter (0-500)V,   
selector    switches,  A   set    of  CT's,  RYB  phase  
indication lights -01 set.





BUSBARS :





Electrolytic   grade    (E 91 E),  100 A  capacity TPN  aluminium  bus  bar , PVC  heat   shrunk insulated,   supported   on   DMC/SMC  having 
fault level of 50 KA for 1 second .


OUTGOING :





For 1x6000 Cfm Liftwell Pressurization Fan (1x3HP each ) 






32 Amps ,TP MCB   -- 1 set






Digital Ammeter with built in selector switch-1 set






Current Transformers -- 1 set






LED type ON & OFF indication lights -- 1 set






START-STOP Push Buttons -- 1 set






3HP DOL starter with built-in single  phasing preventor  &  
overload   relay  -- 1 sets






Control wiring and safety circuit as required
with start-stop  
push buttons stay put    or lockable type -1 sets.



For 1x17000 Cfm Staircase Pressurization Fan (1x10HP each ) 






40 Amps ,TP MCCB   -- 1 set






Digital Ammeter with built in selector switch-1 set






Current Transformers -- 1 set






LED type ON & OFF indication lights -- 1 set






START-STOP Push Buttons -- 1 set






10HP Star Delta starter with built-in single  phasing 






preventor  &  overload  relay  -- 1 set






Control wiring and safety circuit as required
with start-stop  
push buttons stay put    or lockable type -1 sets.

2.1.14
MVS Panel-1 (Location : Basement)



For AXIAL FANS FOR SMOKE EXTRACTION,   
22.5 
KW





INCOMING





a. 
100 Amps TP MCCB --- 01 set.





b. 
Digital     type   ammeter,   digital type Voltmeter (0-
500)V,   
selector    switches,  A   set    of  CT's,  RYB  
phase 
indication lights -01 set.





BUSBARS :





Electrolytic   grade    (E 91 E),  125 A  capacity TPN  aluminium  bus  bar , PVC  heat   shrunk insulated,   supported   on   DMC/SMC  having 
fault level of 50 KA for 1 second .


OUTGOING :





For 6x10200 CfmBasement Ventilation Fan (1x5HP each ) 






32 Amps ,TP MCB   -- 6 set






Digital Ammeter with built in selector switch-6 set






Current Transformers -- 6 set






LED type ON & OFF indication lights -- 6 set






START-STOP Push Buttons -- 6 set






5HP DOL starter with built-in single  phasing 
preventor  & overload    relay  -- 6 sets






Control wiring and safety circuit as required
with start-stop  
push buttons stay put    or lockable type -5 sets.

3.0
CABLING  





Supply,   laying,   affecting    connections   and Testing   of   the   following   sizes of   1.1 KV armoured     PVC     insulated             copper
conductor cables.  Cables shall be inclusive of all clamps, saddles, screws, cable identification
tags, cable terminal  joints  including  terminal lugs,   insulating   tapes,    affecting   terminal connections  to   the    equipment  as   per the specifications and as required.  Quoted price shall be inclusive of perforated duly painted 2mm thick MS trays and 8 SWG copper earth wires for AHUs etc. All power cables associated with smoke fan shall be FRLS type.





a.  
3.5 C    x    450    Sqmm cable   (Aluminium)

b.  
3.5 C    x    400    Sqmm cable   (Aluminium)


c.  
3.5 C    x    300    Sqmm cable   (Aluminium)


d.  
3.5 C    x    240    Sqmm cable   (Aluminium) –Chiller

e.  
3.5 C    x    150    Sqmm cable   (Aluminium)


f. 
 3.5 C    x    95    Sqmm cable   (Aluminium)


g.  
3.5 C    x    70    Sqmm cable   (Aluminium) 


h. 
3 C    x   16   Sqmm  cable (Aluminium)

i. 
3 C    x   10   Sqmm  cable (Aluminium) - For Axial Fan


j. 
3 C    x   6   Sqmm  cable (Aluminium) - For Axial Fan


k.
 3 C    x   4   Sqmm  cable (Aluminium) - For Axial Fan

l. 
3 C   x 16   Sqmm  cable (Copper)


m. 
3 C   x 10   Sqmm  cable (Copper)


n. 
3 C   x   6   Sqmm  cable (Copper)


o. 
3 C   x   4   Sqmm  cable (Copper)


p. 
3 C   x  2.5 Sqmm  cable (Copper)


q.  
3 C  x 2.5 Sqmm  cable( Copper Control cabling)


r.  
3 C  x 1.5 Sqmm  cable(Copper Control cabling)


s.  
4 C  x 1.5 Sqmm  cable( Copper Control cabling)


3.1
Supply and fixing of 1.1 KV grade rubber mat 914.4 mm 
wide 6mm thick to withstand
 1.1 KV   dielectric     
strength in   front of 
each panel.


3.2
Supply,     Installation & Testing  of  TPN  isolator  in  
weather  proof  enclosure  near AHU & TFA Unit etc


1.0
BUILDING AUTOMATION 
SYSTEM (BAS)





1.1
CENTRAL CONTROL STATION 





Supply,   Installation, Testing &   Commissioning   of Central   Control   Station   consisting of the following accesories of approved make &  as per specifications.





a
PC Pentium IV / Core 2 Duo Intel Processor, 2.93 Ghtz 
or  better  2GB RAM, 160 GB HDD, CD/DVD R/RW 
Drive & 
21" inch TFT colour monitor, laser printer, 
cordless key board, mouse etc. all complete.


b
Required UPS for Controllers, Sensors & Computer 
with minium 30 minutes backup.


1.2
CENTRAL GRAPHICS SOFTWARE





Supplying, Developing, Testing and Commissioning of the Graphic Interface Software and UL Listed BACnet Supervisory Controller suitable for Required Data Point Summary (considering 30% extra data points). Proposed software should cover following equipment having their own microprocessor panel.



Chiller- 2 nos






PAC units- 4nos (tentative)





1.3
CONTROLLERS


Direct Digital Controllers (DDC),UL listed  with  peer to peer communication , battery Back up, Enclosed in a vandal proof, lockable , well secured MS powder coated enclosure , as per input / output summary. 15% overall spare capacity shall be required for DDC controllers. The controllers shall be complete with MCBs, relays and all accessories as required. Each AHU shall  have one standalone controller. 









DDC to meet data point summary requirement


1.4
FIELD DEVICES





Supply, Installation, Testing and Commissioning of following    approved   make   field   devices   as    per specifications.





a.
Outside Air Temperature & RH sensor  (combined)





b.
Immersion type temperature sensors for measuring
chilled   
& hot water supply & return temperature with SS pocket 
(Range 32 - 140 deg. F).







c.
Differential Pressure Switch for monitoring filter status for 
AHUs,
& TFA unit (Pre filters).





d.
Differential pressure switch  for monitoring across the CHW  
& CDW Pump status





e.
Duct   type temperature & RH sensor for AHUs & TFA 
(combined).





f.
Air Differential pressure switches across the fans for 
monitoring fan status for AHUs, TFA unit & EFS.


g.
CO2 sensor 






h.
Pressure transducer


i.
Room Temp. Sensor


j.
Water Level indicators







k.
Water flow meter
Nos







1.5
WIRING  AND CONDUITS




15.1
Supply,     Laying,  Testing & Commissioning of  
following Signal & communication cable as per  the   
specifications   :





a.
22 AWG ATC, PVC sheathed Cu conductor, Shielded, 
unarmoured communication cable to connect various 
controllers.


b.
PVC sheathed, insulated, copper conductor of  ATC, 2 
core 20 AWG, unarmoured signal cable for connecting 
field devices to various sub controllers.






1.5.2
Supply, installation    &    testing    of      MS conduits 
in 16gauge thickness of the following sizes including 
all accessories.

a
25 mm  


b
20mm Flexible conduit


TOTAL

OPERATIONAL AND COMPREHENSIVE MAINTAINANCE CONTRACT
  1) 
Operation, maintenance (routine & preventive) Breakdown 
maintenance of high side and low side of air conditioning   
plant comprising of all the machinery equipment   installed 
in the bldgs. including cooling towers in one shift of 8 hours  
during 5 years as under:

A)     1st year – operation only

B)     2nd year – operation only

C)     3rd year – operation only

D)     4th year – operation and comprehensive maintenance

E)      5th year – operation and comprehensive maintenance
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H.  ELEVATORS
	S.No.
	Description of Work
	     Qty.
	Unit
	RATE

	Amount
(Rs.)

	
	
	
	
	In figure (Rs.)
	In Words
	

	1
	Lift Capacity 8 Passengersconforming to IS:14665

(i) Capacity-544 Kg.

(ii) Speed-    1.00 MPS

(iii) Controller-Microprocessor based modular control system

(iv) Communication-Loop Type Serial Communication

(v) Operation-Simplex

Entrance Protection System-High Performance Contact Free Infra Red curtain-2 Dimentional
	1
	Each
	
	
	

	2
	Lift Capacity 12 Passengersconforming to IS:14665  

(i) Capacity-884  Kg.

(ii) Speed-    1.00 MPS

(iii) Controller-Microprocessor based modular control system

(iv) Communication-Loop Type Serial Communication

(v) Operation-Simplex

Entrance Protection     System-High Performance Contact Free Infra Red curtain-2 Dimentional
	1 
	Each
	
	
	

	
	TOTAL
	
	
	
	
	


SUMMARY OF COST

	Sl No
	Appendix
	Cost In Rupees Words 
	

	
	
	
	

	A
	Civil Works (Main Building)
	
	

	  B 
	External Services such as  Boundary wall, Security Room, Concrete Paving & Motorised Gate
	
	

	  C
	Water Supply & Sanitary Services 
	
	

	  D
	 Fire Fighting Services

	
	

	  E
	Electrical Works


	
	

	F
	Rain Water Harvesting System
	
	

	G
	Central Air Conditioning System
	
	

	H
	Elevators
	
	

	
	
	
	

	
	Total


	
	


We  agree to  execute  the  works  in  accordance   with the  approved  drawings   and   technical specifications as per Quoted rates for each item as per the quantities actually executed at site i.e., for a total contract price of Rs. ............................     (amount in figures) (Rs. ...........................................................................................        (amount in words).








Signature of Contractor
NOTE- The remaining items and any other amendment in above items will be done at the time of actual calling of bids.
                               SECTION 8: FORMS OF SECURITIES

Forms of Securities

Acceptable forms of securities are annexed. Bidders should not complete the Performance and Advance Payment Security forms at this time. Only the successful Bidder will be required to provide Performance and Advance Payment Securities in accordance with one of the forms, or in a similar form acceptable to the Employer.
Annex A:

Bid Security (Bank Guarantee)
Annex B:

Performance Bank Guarantee
Annex C:

Performance Bank Guarantee for Unbalanced Items
Annex D:

Bank Guarantee for Advance Payment

Annex A

BID SECURITY (BANK GUARANTEE)
WHEREAS, _______________________ [name of Bidder] (hereinafter called "the Bidder") has submitted his Bid dated _______________________ [date] for the construction of _____________________________________ [name of Contract] (hereinafter called "the Bid").
KNOW ALL PEOPLE by these presents that We ______________________________ [name of bank] of ____________________________ [name of country] having our registered office at ___________________________________ (hereinafter called "the Bank") are bound unto ______________________________[name of Employer] (hereinafter  called "the Employer") in the sum of ___________________1 for which payment well and truly to be made to the said Employer the Bank binds itself, his successors and assigns by these presents.
SEALED with the Common Seal of the said Bank this _________ day of __________ 19____.
THE CONDITIONS of this obligation are:

(1)
If after Bid opening the Bidder withdraws his bid during the period of Bid validity specified in the Form of Bid;
or

(2)
If the Bidder having been notified of the acceptance of his bid by the Employer during the period of Bid validity:


(a)
fails or refuses to execute the Form of Agreement in accordance with the Instructions to Bidders, if required; or


(b)
fails or refuses to furnish the Performance Security, in accordance with the Instruction to Bidders; or


(c)
does not accept the correction of the Bid Price pursuant to Clause 27;
we undertake to pay to the Employer up to the above amount upon receipt of his first written demand, without the Employer having to substantiate his demand, provided that in his demand the Employer will note that the amount claimed by him is due to him owing to the occurrence of one or any of the three conditions, specifying the occurred condition or conditions.
This Guarantee will remain in force up to and including the date ____________________2 days after the deadline for submission of Bids as such deadline is stated in the Instructions to Bidders or as it may be extended by the Employer, notice of which extension(s) to the Bank is hereby waived. Any demand in respect of this guarantee should reach the Bank not later than the above date.
DATE _______________
SIGNATURE OF THE BANK _________________________
WITNESS ____________
SEAL _______________________________________
_________________________________________________________________
[signature, name, and address]
____________________________
1
The Bidder should insert the amount of the guarantee in words and figures denominated in Indian Rupees.  This figure should be the same as shown in Clause 16.1 of the Instructions to Bidders.
2
45 days after the end of the validity period of the Bid.
Annex B
PERFORMANCE BANK GUARANTEE
To:
______________________________________________ [name of Employer]

_________________________________________ [address of Employer]

WHEREAS _________________________ [name and address of Contractor] (hereinafter called "the Contractor") has undertaken, in pursuance of Contract No. _____ dated ________________ to execute  __________________________ [name of Contract and brief description of Works] (hereinafter called "the Contract");

AND WHEREAS it has been stipulated by you in the said Contract that the Contractor shall furnish you with a Bank Guarantee by a recognized bank for the sum specified therein as security for compliance with his obligations in accordance with the Contract;

AND WHEREAS we have agreed to give the Contractor such a Bank Guarantee;

NOW THEREFORE we hereby affirm that we are the Guarantor and responsible to you, on behalf of the Contractor, up to a total of ____________________ [amount of guarantee]1___________________________ [in words], such sum being payable in the types and proportions of currencies in which the Contract Price is payable, and we undertake to pay you, upon your first written demand and without cavil or argument, any sum or sums within the limits of ____________________ [amount of guarantee]1 as aforesaid without your needing to prove or to show grounds or reasons for your demand for the sum specified therein.

We hereby waive the necessity of your demanding the said debt from the Contractor before presenting us with the demand.

We further agree that no change or addition to or other modification of the terms of the Contract or of the Works to be performed thereunder or of any of the Contract documents which may be made between you and the Contractor shall in any way release us from any liability under this guarantee, and we hereby waive notice of any such change, addition or modification.

This guarantee shall be valid until ……… (i.e.) 28 days from the date of expiry of the Defects Liability Period.

Signature and seal of the guarantor _____________________________

Name of Bank ____________________________________________

Address ____________________________________________

Date ____________________________________________
__________________
1
An amount shall be inserted by the Guarantor, representing the percentage of the Contract Price specified in the Contract and denominated in Indian Rupees.
Annex C
PERFORMANCE BANK GUARANTEE (for unbalanced items)
To:
______________________________________________ [name of Employer]

_________________________________________ [address of Employer]

WHEREAS _________________________ [name and address of Contractor] (hereinafter called "the Contractor") has undertaken, in pursuance of Contract No. _____ dated ________________ to execute  __________________________ [name of Contract and brief description of Works] (hereinafter called "the Contract");

AND WHEREAS it has been stipulated by you in the said Contract that the Contractor shall furnish you with a Bank Guarantee by a recognized bank for the sum specified therein as security for compliance with his obligations in accordance with the Contract;

AND WHEREAS we have agreed to give the Contractor such a Bank Guarantee;

NOW THEREFORE we hereby affirm that we are the Guarantor and responsible to you, on behalf of the Contractor, up to a total of ____________________ [amount of guarantee]1___________________________ [in words], such sum being payable in the types and proportions of currencies in which the Contract Price is payable, and we undertake to pay you, upon your first written demand and without cavil or argument, any sum or sums within the limits of ____________________ [amount of guarantee]1 as aforesaid without your needing to prove or to show grounds or reasons for your demand for the sum specified therein.

We hereby waive the necessity of your demanding the said debt from the Contractor before presenting us with the demand.

We further agree that no change or addition to or other modification of the terms of the Contract or of the Works to be performed thereunder or of any of the Contract documents which may be made between you and the Contractor shall in any way release us from any liability under this guarantee, and we hereby waive notice of any such change, addition or modification.

This guarantee shall be valid until …….. (i.e.) 28 days from the date of issue of the certificate of completion of works.

Signature and seal of the guarantor _____________________________

Name of Bank ____________________________________________

Address ____________________________________________

Date ____________________________________________
__________________
1
An amount shall be inserted by the Guarantor, representing additional security for unbalanced Bids, if any and denominated in Indian Rupees.
Annex D
BANK GUARANTEE FOR ADVANCE PAYMENT
To:
__________________________________________ [name of Employer]

__________________________________________ [address of Employer]

___________________________________________[name of Contract]
Gentlemen:

In accordance with the provisions of the Conditions of Contract, subclause 51.1 ("Advance Payment") of the above-mentioned Contract, ________________________________ [name and address of Contractor] (hereinafter called "the Contractor") shall deposit with __________________​______ [name of Employer] a bank guarantee to guarantee his proper and faithful performance under the said Clause of the Contract in an amount of _____________ [amount of guarantee]1_________________________________ [in words].

We, the ____________________ [bank or financial institution], as instructed by the Contractor, agree unconditionally and irrevocably to guarantee as primary obligator and not as Surety merely, the payment to ____________________ [name of Employer] on his first demand without whatsoever right of objection on our part and without his first claim to the Contractor, in the amount not exceeding ____________________ [amount of guarantee]1 __________________________________ [in words].

We further agree that no change or addition to or other modification of the terms of the Contract or of Works to be performed thereunder or of any of the Contract documents which may be made between _____________________ [name of Employer] and the Contractor, shall in any way release us from any liability under this guarantee, and we hereby waive notice of any such change, addition or modification.

This guarantee shall remain valid and in full effect from the date of the advance payment under the Contract until _________________________ [name of Employer] receives full repayment of the same amount from the Contractor.



Yours truly,



Signature and seal:  _______________________________



Name of Bank/Financial Institution:  _________________



Address:  _______________________________________



Date:  ____________________
__________________________
1
An amount shall be inserted by the bank representing the amount of the Advance Payment, and denominated in Indian Rupees.
� 	In this context, any action taken by a bidder, supplier, contractor, or any of its personnel, agents, sub-consultants, sub-contractors, service providers, suppliers and/or their employees to influence the procurement process or contract execution for undue advantage is improper.


� 	“Another party” refers to a public official acting in relation to the procurement process or contract execution]. In this context, “public official” includes World Bank staff and employees of other organizations taking or reviewing procurement decisions.


� 	“Party” refers to a public official; the terms  “benefit” and “obligation” relate to the procurement process or contract execution; and the “act or omission” is intended to influence the procurement process or contract execution.


� 	“Parties” refers to participants in the procurement process (including public officials) attempting to establish bid prices at artificial, non competitive levels.


� 	“Party” refers to a participant in the procurement process or contract execution.


a 	A firm or an individual may be declared ineligible to be awarded a Bank-financed contract upon completion of the Bank’s sanctions proceedings as per its sanctions procedures, including inter alia: (i) temporary suspension in connection with an ongoing sanctions proceeding; (ii) cross-debarment as agreed with other International Financial Institutions, including Multilateral Development Banks; and (iii) the World Bank Group corporate administrative procurement sanctions procedures for fraud and corruption.


b 	A nominated sub-contractor, consultant, manufacturer or supplier, or service provider (different names are used depending on the particular bidding document) is one which either has been: (i) included by the bidder in its pre-qualification application or bid because it brings specific and critical experience and know-how that are accounted for in the evaluation of the bidder’s pre-qualification application or the bid; or (ii) appointed by the Borrower.


� 	“Another party” refers to a public official acting in relation to the procurement process or contract execution]. In this context, “public official” includes World Bank staff and employees of other organizations taking or reviewing procurement decisions.


� 	“Party” refers to a public official; the terms  “benefit” and “obligation” relate to the procurement process or contract execution; and the “act or omission” is intended to influence the procurement process or contract execution.


� 	“Parties” refers to participants in the procurement process (including public officials) attempting to establish bid prices at artificial, non competitive levels.


� 	“Party” refers to a participant in the procurement process or contract execution.
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