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Bid opens on08-04-2020 at 1100h

Bid closes on 18-05-2020 at 1530h

GLOBAL E-TENDER NOTICE

Bureau of Indian Standards ( Laboratory Policy and Planning Department ) invites bids, under two
bid system (Technical bid and Financial bid)from bonafide experienced Manufacturers/Suppliers/
Dealers/ Agencies/ Direct Importers for the job defined in this tender, as per details given below:

DESCRIPTION SUPPLY, INSTALLATION AND COMMISSIONING

OF

..................... test EQuipment for................
(Please refer Annex-3 for Technical Specifications of
the equipment)

Type of Tender OPEN

EMD Amount (in INR) Please see point No 1 Below

Vi.

Vii.

viii.

PERFORMANCE SECURITY DEPOSIT

The bidder can bid for one or more than one equipment. The EMD amount for each
equipment is, as detailed in Annex 3. The bidder has to bid for each equipment separately
and provide EMD amount mentioned for each equipment separately for which he is
submitting his bid.The EMD is to be submitted through payment online in an acceptable
form (the bidder shall have to upload scanned copy of the transaction document showing
transaction code/RTGS No. etc.) in favour of Bureau of Indian Standards, New Delhi,
payable at New Delhi. A scanned copy of EMD submitted also needs to be uploaded
along with the bid at the Central Public Procurement Portal .For the purpose of online
payment of EMD, the bank details of the BIS are as follows:
e Syndicate Bank, Bureau of Indian Standards, 9 Bahadur Shah Zafar Marg, New
Delhi.
e |IFSC/NEFT Code: SYNB0009084, Account No.: 90841010000018, Email id:
dac@bis.gov.in, PAN No. AAATB0431G, GSTIN : 07AAATB0431G1ZD

Proof of payment of EMD should be submitted along with Technical Bid.

No interest shall be payable for the sum deposited as Earnest Money Deposit.

EMD of the unsuccessful bidders would be returned to them after expiry of the final bid
validity and latest on or before the 30 days after the award of the contract.

The EMD shall remain valid for a period of forty-five days beyond the final bid validity
period.

If EMD is forfeited for any reason, the concerned bidder may be debarred from
participation in the RFPs/tenders floated by BIS in future as per its sole discretion.
Registered MSEs & Start-ups (Micro and Small enterprises (MSESs) as defined in MSE
procurement policy issued by Department of MSME or are registered with the Central
Purchase organisation or the concerned ministry or department or start-ups as recognised
by the Government) are exempted from payment of EMD provided proof of registration
is submitted.

The successful bidder will have to submit a Performance Security equivalent to 10% of
the total order in the form of online payment in an acceptable form; in favour of BIS,
New Delhi. Performance Security should remain valid for a period of 60 days beyond the
date of completion of al contractual obligations of the supplier including warranty
obligations. For the purpose of online payment of Performance Security, the bank details
of the BIS are asfollows:

e Syndicate Bank, Bureau of Indian Standards, 9 Bahadur Shah Zafar Marg, New

Ddhi.
e |IFSC/NEFT Code: SYNB0009084, Account No.: 90841010000018, Email id:
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dac@bis.gov.in, PAN No. AAATB0431G, GSTIN : 07AAATB0431G1ZD

iX.  The successful bidder has to renew the performance security on the same terms and
conditions for the period up to the contract including extension period, if any.

X.  Performance Guarantee would be returned only after successful completion of job
assigned to them after adjusting/recovering any dues recoverable/payable from/by the
Supplier on any account under the contract.

Address of theissuing Authority

Sc F & Head,L aboratory Policy and Planning
Department (LPPD)

9, BSZ Marg, New Delhi-110002

Email: clpolicycell@bis.gov.in

Phone: 011-23230860

Download Start & Bid Submission
Start Date & Time

08-04-2020 at 11:00 h

Download End & Bid Submission
End Date & Time

18-05-2020 at 15:00 h

PreBid Meeting

04-05-2020 for Electrical equipment at 11:00 am in BIS
HQ

05-05-2020 for Chemical Equipment in BISHQ
06-05-2020 for Mechanical Equipment in BISHQ

Technical Bid opening date &
Time

19-05-2020 at 15:30 h

1. Bureau of Indian Standards reserves the right to amend or with draw any terms and conditions
contained in the tender document or to reject any or al bids without giving any notice or assigning

any reason. The decision of issuing authority in this regard shall befinal.

2. The bidder can submit his technical and financial bid along with applicable EMD for one or more
number of equipments separately. The evaluation of technical and financial bid for each equipment
will be carried out separately and L1 bidder will be determined for each equipment separately.The
selection process for one equipment will not have any effect on other equipments.BIS reserves the
right to proceed with one or more equipments as mentioned in the tender document while cancelling

the purchase of one or more number of eauipments.

3. Performance security deposit for each equipment will have to be submitted separately by the

selected bidder in the manner as detailed above.

-Sd-

Sc F & Head (LPPD)
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TENDER DOCUMENT

PART-1: TECHNICAL BID

A: PRE-QUALIFICATION CRITERIA (POC)

1

~

The bidder shall be PSU/ autonomous / public /private limited / Partnership/ Proprietorship / any
other firm having been in business in India for the last three calender years for supply of the
same/similar equipment. The documents authenticating the establishment of the firm shal be
submitted.

The bidder shall have supplied, installed and commissioned at least three such same/ similar
equipment in India and one of them should be in the last three years. Additionally, the list of
customers shall also be enclosed.

The bidder shall enclose copies of purchase orderd/letters of satisfaction from buyers or any other
document as a proof of supply of same / similar equipment to Govt. or private customerswith the
minimum value of order.

The bidder shall submit copies of audited balance sheets of last three years.

The bidder shall enclose valid proof of tax registrations as applicable to them such as GST/ PANor
any other registration for taxation purpose (for Indian Bidders). In case of foreign companies,
bidders shall enclose valid proof of tax registrations from their own country.

The bidder should not have been blacklisted.

The bidder shouldnot have earlier withdrawn from any tendering process of BIS.

The Bidder shall be willing to provide after sales support through a combination of warranty and
comprehensive annual maintenance contract for a period of 6 years as per mutually worked out
terms and conditions

Note: The bidder shall enclose all requisite documents self attested as specified in the checklist.The
bidder must fill the checklist enclosed with relevant details.




Checkligt for Pre-Qualification Criteria (PQC)

Bidders must fill this check list with atick (V) in the boxesin the right hand column. Relevant document, as per the
checklist, shall aso be enclosed with the technical bid.

SNo. | Requirement Document submitted Check box

1 Bidder is 1. Origina Equipment Manufacturer 1. O
2. Dealer/ agency/ supplier/ Direct Importer 2. O

2. Bidder isbased in 1. India 1 O
2. Abroad 2. 0

3. The bidder is a public undertaking/ 1. PSU/Autonomous 1. O
autonomous body/ public limited / private 2.Limited/ Private Limited 2. 0O
limited / Proprietorship Company / firm 3. Prioprietory / Partnership firm/LLP 3 0O

4. Others (specify .......ccovvvvvvennnnn ) 4 0O

4. Enclose applicable documents of
establishment of firm 1. Yes, details enclosed 1. O
- Certificate of Incorportation 2. No, details not enclosed 2. 0O
- Authorization letter from Principals
- Partnership Deed/LLP
- Proprietory Details
- Others

(specify ........... )

5# Enclose applicable documents of Tax
Registration: 1. Yes, details enclosed 1. O
- GST 2. No, details not enclosed 2. O
- PAN
- Others

(specify ........... )

6 Enclosed statements of turnover per year for 1. Yes, details enclosed 1. O
last three successve years. 2. No, details not enclosed 2. 0O

7. Enclose copies of audited Balance Sheet for 1. Yes, details enclosed 1. 0O
last three years 2. No, details not enclosed 2. O

8. List of customers attached 1. Yes, details enclosed 1. 0O

2. No, details not enclosed 2. 0O

0. Enclosed letter of satisfaction from buyersor | 1. Yes, details enclosed 1 0O
purchase orders or any other document from 2. No, details not enclosed 2. 0O
customers whom same / similar equipment
was supplied.

10 Whether Bidder iswilling to provide after 1. Yes, willing to provide 1. 0O
sales support through a combination of 2. No, not willing to provide 2. 0O
warranty and comprehensive annua
maintenance contract for a period of 6 years
as per mutually worked out terms and
conditions

11 Whether withdrawn from tendering process | 1. Yes 1 O
of BIS on an earlier occasion 2.No 2. 0O

12 Whether blacklisted 1.Yes 1. O

2.No 2. 0

134 | Had earlier supplied equipment/ serviceto BIS | 1. Yes 1 O

2.No 2. [0

#- Thisisfor Indian bidders.In case of foreign companies, bidders shall enclose valid proof of tax
registrations from their own country.

##- Thisisan additional infor mation.




I Pre-bid Meeting

A Pre-bid meeting for interested Bidders will be held at the scheduled date and time indicated in the
tender document.Any change in venue or timing of pre-bid meeting will be hosted on BIS website
(www.bis.gov.in) and the Central Public Procurement (CPP) Portal of Government of India
(https://eprocure.gov.in/cppp).

Interested Bidders will be allowed to seek clarification and get their doubts cleared during pre-bid
meeting.

Any change that would be made in the Tender Document by the Competent Authority after issue of the
Tender /Pre bid meeting will be hosted on BIS website (www.bis.gov.in) and on CPP Portal of
Government of India in the form of Corrigendum/Addendum for incorporating the same in the Bid
before submission

The minutes of pre-bid meeting shall be intimated to all bidders present in the pre-bid meeting and
shall also be exhibited on BIS website and on the CPP portal.

[l Availability of Tender Document:

The Tender document may also be downloaded from the website of the Bureau (www.bis.gov.inand the
CPP Portal.

The bidder shall bear all costs associated with the preparation and submission of itstender. The Bureau
shall, in no case, be responsible or liable for these costs, regardless of the conduct or the outcome of the
Bidding process.

11 Language of Bid/Contract:
The language of the Bid shall be in English/Hindi and all correspondences etc. shall conform to
English/Hindi language.

IV Last Datefor Submission

Tenders have to be submitted online on CPP Portal(https://eprocure.gov.in/eprocure/app). It
shall be the responsibility of the bidder / tenderer to ensure that tender is submitted on before the
deadline of submission prescribed.

Submission of Tenders shall be closed on CPP Portalmentioned earlier at the date & time of submission
prescribed after which no bidder shall be able to submit the Tender.

It shall be the responsibility of the bidder / tenderer to ensure that his tender is submitted online on the
CPPPortal(https://eprocure.gov.in/eprocure/app) before the deadline of submission. BIS will not
be responsible for non-receipt of tender documents due to any delay or loss etc.

V Manner of Submission of Bid

Bids shall be submitted online only at CPP Portal.

Bidders are advised to follow the instructions provided in the ‘Instructions to theContractors/Bidder for
the e-submission of the bids online through the Central Public Procurement Portal. A set of instructions
for online bid submission are enclosed.

Bid documents may be scanned with minimum 100 dpi with black and white option which helps in
reducing size of the scanned document.


http://www.bis.gov.in/
https://eprocure.gov.in/cppp
http://www.bis.gov.in/
http://www.bis.gov.in/

Bidder who has downloaded the tender from the BIS website and the Central Public Procurement Portal
shall not tamper/modify the tender form including downloaded price bid template in any manner.
In case if the same is found to be tempered/modified in any manner, bid will be completely
rejected and EMD would be forfeited and Bidder may be banned from doing business with BIS.

E-mailor fax submission shall not beconsidered.
VI Contentsof the bid document

The bidders shall submit their bids in two parts,onepartof thebidshall be Technical Bidandsecond
partFinancialBid.

VIl BID Format

a) Price Schedule(s) as per the BoQ format filled up with all the relevant information to be
uploaded in the form of BOQ_ PriceBid.xls.

The price bid format is provided as BoQ_PriceBid.xls along with this Tender Enquiry
Document at https://eprocure.gov.in/eprocure/app. Bidders are advised to download this
BoQ_XXXX.xlIs as it is and quote their offer/rates in the permitted column and upload the
same in the commercial bid. The wages quoted shall be inclusive of the bonus payable by the
contractor to the technical persons and the administrative charges (if any) deployed in the
Bureau. Bidder shall not tamper/modify downloaded price bid template in any
manner. In case if the same is found to be tempered/modified in any manner, tender will be
completely rejected and tenderer is liable to be banned from doing business with the Bureau.

b) The authorized signatory of the bidder must digitally sign the bid. Bid sent by fax/email
shall not be considered.
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Vi.

INSTRUCTIONSTO BIDDERS (FOR STRICT COMPL IANCE)

DISCLAIMER

The information contained in the Tender Document, provided by the Bureau, is for information of the
Bidders to assist them in formulation of their bids. Each Bidder can conduct their own investigation
and analysis before submission of the bid. The Bureau shall not incur any liability, whatsoever, with
regard to the completeness of the information contained in the Tender Document that the Bidder may
require for submission of the bid. The Bureau reserves the right to amend any condition of the
Tender Document through publication of a Corrigendum, besides rejection of any or al the bids
received, if the Competent Authority of the Bureau decides so.

ONLINE BID SUBMISSION

The bidder can bid for one or more than one equipment. The bidder has to bid for each equipment
separately and provide EMD amount mentioned for each equipment separately for which he is
submitting his bid.

The bidders are required to submit soft copies of their bids electronically on the CPP Portal, using
valid Digital Signature Certificates. The instructions given below are meant to assist the bidders in
registering on the CPP Portal, prepare their bids in accordance with the requirements and submitting
their bids online on the CPP Portal. More information useful for submitting online bids on the CPP
Portal may be obtained at: https.//eprocure.gov.in/eprocure/app.

Bidder should be responsible for registering his company at Central Public Procurement Portal and
seeking all necessary approvals required to upload the bid.

The THE BUREAUreserves the right to amend the document, tentative schedule and critical dates. It
is the sole responsibility of prospective bidders to go through Central Public Procurement Portal /
THE BUREAUWEebsite from time to time for any updated information.

REGISTRATION ON CPP PORTAL

Bidders are required to enrol on the e-Procurement module of the Central Public Procurement Portal
(URL: https://eprocure.gov.in/eprocure/app) by clicking on the link “Online bidder Enrolment” on
the CPP Portal which isfree of charge.

As part of the enrolment process, the bidders will be required to choose a unique username and
assign a password for their accounts.

Bidders are advised to register their valid email address and mobile numbers as part of the
registration process. These would be used for any communication from the CPP Portal.

Upon enrolment, the bidders will be required to register their valid Digital Signature Certificate
(Class Il or Class Il Certificates with signing key usage) issued by any Certifying Authority
recognized by CCA India(e.g. Sify / nCode / eMudhraetc.), with their profile.

Only one valid DSC should be registered by a bidder. Please note that the bidders are responsible to
ensure that they do not lend their DSC’s to others which may lead to misuse.

Bidder then logs in to the site through the secured log-in by entering their user 1D /password and the
password of the DSC / e-Token.


https://eprocure.gov.in/eprocure/app

IV  SEARCHING THE TENDER DOCUMENT

VI

There are various search options built in the CPP Portal, to facilitate bidders to search active tenders
by severa parameters. These parameters could include Tender ID, Organization Name, Location,
Date, Vaue, etc. There is also an option of advanced search for tenders, wherein the bidders may
combine a number of search parameters such as Organization Name, Form of Contract, Location,
Date, Other keywords etc. to search for atender published on the CPP Portal.

Once the bidders have selected the tenders they are interested in, they may download the required
documents / tender Annexes. These tenders can be moved to the respective ‘My Tenders’ folder.
This would enable the CPP Portal to intimate the bidders through SMS/ e-mail in case there is any
corrigendum issued to the tender document.

The bidder should make a note of the unique Tender ID assigned to each tender; in case they want
to obtain any clarification / help from the Helpdesk.

PREPARATION OF BIDS

Bidder should consider any corrigendum published on the tender document before submitting their
bids.

Bidder should go through the tender advertisement and the tender document carefully to understand
the documents required to be submitted as part of the bid. Please note the number of coversin which
the bid documents have to be submitted, the number of documents - including the names and
content of each of the document that need to be submitted. Any deviations from these may lead to
rejection of the bid.

Bidder, in advance, should get ready the bid documents to be submitted as indicated in the tender
document / Annex and generaly, they can be in PDF / XLS / RAR / DWF/JPG formats. Bid
documents may be scanned with 100 dpi with black and white option which helps in reducing size
of the scanned document.

To avoid the time and effort required in uploading the same set of standard documents which are
required to be submitted as a part of every bid, a provision of uploading such standard documents
(e.g. GST/PAN, annual reports, auditor certificates etc.) has been provided to the bidders. Bidders
can use “My Space” or “’Other Important Documents’’ area available to them to upload such
documents. These documents may be directly submitted from the “My Space” area while submitting
abid and need not be uploaded again and again. Thiswill lead to areduction in the time required for
bid submission process.

SUBMISSION OF BIDS

Bidder should log into the site well in advance for bid submission so that they can upload the bid in
timei.e. on or before the bid submission time. Bidder will be responsible for any delay due to other
ISSues.

The bidder has to digitally sign and upload the required bid documents one by one as indicated in
the tender document.

Bidder has to select the payment option as “offline” to pay the EMD as applicable and enter details
of the instrument.Bidder should pay the EMD as per the instructions specified in the tender
document. The details of the NEFT/onlineinstrument, should tally with the data entered during bid
submission time. Otherwise the uploaded bid will be rejected. The EMD amount will be returned to
the unsuccessful Bidders as per the provisions of GFR. It will be returned to the successful Bidder
after receipt of the Performance Security.

Forfeiture of EMD: The Bid Security / Earnest Money deposited is liable to be forfeited if the
tenderer withdraws or amends or impairs or derogates the offer in any respect within the period of
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Vi.

Vii.

viil.

VI

validity of thetender or if the successful Bidder does not pay the Performance Security in the
prescribed time limit or failsto sign the Agreement after the award of Contract.

Bidders are requested to note that they should necessarily submit their financial bids in the format
provided and no other format is acceptable. If the price bid has been given as a standard BoQ format
with the tender document, then the same is to be downloaded and to be filled by al the bidders.
Bidders are required to download the BoQ file, open it, enable Macro in the excel sheet and
complete the coloured (unprotected) cells with their respective financial quotes and other details
(such as name of the bidder). No other cells should be changed. Once the details have been
completed, the bidder should save it and submit it online, without changing the filename. If the BoQ
fileisfound to be modified by the bidder, the bid will be rejected.

The server time (which is displayed on the bidders’ dashboard) will be considered as the standard
time for referencing the deadlines for submission of the bids by the bidders, opening of bids etc. The
bidders should follow this time during bid submission.

All the documents being submitted by the bidders would be encrypted using PKI encryption
techniques to ensure the secrecy of the data. The data entered cannot be viewed by unauthorized
persons until the time of bid opening. The confidentiality of the bids is maintained using the secured
Socket Layer 128-bit encryption technology. Data storage encryption of sensitive fields is done.
Any bid document that is uploaded to the server is subjected to symmetric encryption using a
system generated symmetric key. Further this key is subjected to asymmetric encryption using
buyers/bid openers public keys. Overall, the uploaded tender documents become readable only after
the tender opening by the authorized bid openers.

The uploaded tender documents become readable only after the tender opening by the authorized
bid openers.

Upon the successful and timely submission of bids (i.e. after Clicking “Freeze Bid Submission” in
the portal), the portal will give a successful bid submission message & a bid summary will be
displayed with the bid no. and the date & time of submission of the bid with al other relevant
details.

The bid summary has to be printed and kept as an acknowledgement of the submission of the bid.
This acknowledgement may be used as an entry pass for any bid opening meetings.

ASSISTANCE TO BIDDERS

Any queries relating to the tender document and the terms and conditions contained therein should
be addressed to the Tender Inviting Authority for atender or the relevant contact person indicated in
the tender.

Any queries relating to the process of online bid submission or queries relating to CPP Portal in
general may be directed to the 24x7 CPP Portal Helpdesk Nos. 0120-4200462, 0120-4001002

TERMS & CONDITION

The Invitation for Bidsis to be uploaded on two bids basisi.e. Technical Bid and Financial Bid. The
bidder can bid for one or more than one equipment. The EMD amount for each equipment is, as
detailed in Annex 3. The bidder has to bid for each equipment separately and provide EMD amount
mentioned for each equipment separately for which heis submitting his bid.

It isthe responsibility of the Bidder to ensure that the bids are up loaded on time within the deadline
through www.eprocure.gov.in A scanned copy of the EMD sunmitted needs to be uploaded at the
Central Public Procurement Portal and the original instrument of EMD shall be submitted before the
closing date and time 18-05-2020, till 13:00 h. to Sc F &Head (LPPD), 9, Bahadur Shah Zafar
Marg, New Delhi-110002. Registered Micro & Small Enterprises (MSEs) as defined in MSEs
Procurement Policy, 2012 issued by Department of Micro, Small & Medium Enterprises (MSME)
or as registered with the Central Purchase Organisation or the concerned Ministry or Department or
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Vi.

Vii.

viii.

Xi.
Xii.

Xiii.

Xiv.

XV.

XVi.

Start-ups recognized by Department of Industrial Policy and Promotion (DIPP) are exempted from
payment of EMD on production of valid certificate of registration with the authority/agency as
indicated in the policy.

All bids shall remain valid for 180 days from the last date of submission of bids.

The BIS reserves the right to solicit additional information from Bidders.

The THE BUREAU reserves the right to accept the whole, or part of or reject any or al bids without
assigning any reasons and to select the Bidder(s) who, in the sole opinion, best meet the interest of
the THE BUREAU.

Although negotiations are severely discouraged, the THE BUREAU aso reserves the right to
negotiate with the bidders placed as L1 bidder in the interest of the THE BUREAU.

The THE BUREAU reserves the right not to accept bid(s) from agencies resorting to unethical
practices or on whom investigation/enquiry proceedings have been initiated by Government
investigating Agencies/Vigilance Cell.

All information contained in this tender/bid, or provided in subsequent discussions or disclosures, is
proprietary and confidential. No information shall be shared by the bidder with any other
organizations/agencies.

The successful bidder will submit the supply plan to THE BUREAU.

The Financial bid will be opened on a date, to be fixed later,for the successful bidders in the
technical bid. Authorized representative of the bidder with an authority letter may remain present on
the scheduled date and time.

The bid along-with all requisite documents must be signed and stamped by the authorized
per son, failing which the bid shall be liable for rejection.

The Head (LPPD/ Laboratory), THE BUREAUreserves the right to accept or reject any bid or all
the bids without assigning any reason thereof.

Processto be confidential:

Information relating to the examination, evaluation and comparison of Bids and the award of a
Contract shall not be disclosed to Bidders or any other person not officially concerned with
such process until the award to the successful Bidder has been announced.

Any kind of canvassing in regard to the offered equipment after submitting bid shall be treated as
disqualification.

Special Conditions: The Indian Agent, if submitting the quotation on behalf of their Principa (i.e.
Foreign Supplier), shall ensure and submit the following:

i) Copy of the Agency Agreement with the foreign Principal.

ii) The firm shalltake care of after sales service and requisite spares made available during the
lifetime of the equipment, after expiry of the Guarantee / Warranty period, also.

iii)The bank charges for opening of the Letter of Credit out side India are to be borne by the
supplier.

Rates how to be quoted:

Cost of the items should be mentioned clearly in the Part-I1: Financial Bid only. The following
details need to be included:

a. Price break-up of main equipment, accessories.Consumables, spares, fixtures (whichever is
applicable) to be supplied by the bidder. Please quote unit rate for each item in Indian Rupees/
USD/ EURO (whichever is applicable). The rates quoted shall be on CIF basis (cost insurance and
freight) on door delivery basis.

b. Rates quoted should specifically mention GST/other taxes-duties, as applicable. In absence of
any such stipulation, it will be presumed that the prices include all Taxes/charges and no claim for
the same shall be entertai ned.

c. Please quote your rates, othercharges, applicable taxes and duties in the format prescribed in Part-
Il: Financial Bid (Please refer page 18).

d.The equipment is required to be supported for performance for six years, i.e., three years of warranty
plus three years of CAMC (Comprehensive Annual Maintenance Contract). If the warranty offered
by the bidder is less than three years, then the bidder shall quote the CAMC charges,year wise, for
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XVil.

XViil.

XiX.

XX.

the remaining period of warranty, plus for fourth, fifth and sixth years. Please refer (B) of Part-11:
Financial Bid

Financial bid shall be evaluated on the total price quoted, which is a combination of unit price of
the equipment and CAMC charges upto six years of operation of equipment. The payment will be
made for unit price of the equipment which will cover the warranty period also. The CAMC
charges as quoted in the financial bid at (B)of Part -1 shall be payableon yearly basisafter
CAMC starts.

e.Prices shall be quoted in Indian Rupees (INR)/ USD/ EURO (whichever is applicable). In case the
rates are quoted in the foreign currency, the conversion rate to INR (Reserve Bank of Indiarate)
shall be applicable as on the last date of submission of tender. Evaluation of the financia bid
shall be done on the basis of price in INR on the bid closing date.

fThe rates quoted shall be valid for_a period ofone yearfrom the date of opening of the financial
bid of the tender.

g. The successful bidder is responsible for Packing, Forwarding, Freight & Insurance, Customs
Clearance, Ddlivery at site and Installation, Commissioning and Training of THE BUREAU
personnel (at least 2 personnel per instrument) in a satisfactory manner.

h.The Agency Commission to the Indian Clearing Agent will not be paid by the THE BUREAU and
the same would be borne by the supplier. THE BUREAUshall not provide Custom Duty Exemption
Certificate at the time of Custom Clearanceand the supplier has to obtain customs clearance and
deliver the goods at specified location (s).

i. The bidder is expected to work out his rates keeping in view the technical specifications as
per Annexure-3 of Technical bid& conditions mentioned clearly and arrive at the amount to be
quoted. The bidder shal be deemed to have satisfied itself before bidding as to the
correctness and sufficiency of its bid and of the rates and prices quoted in the attached form for
financia bid (Part-11), which rates and prices shall, except as otherwise provided, cover al its
obligations under the Tender and all matters and things necessary for proper fulfilling his
obligations under the Tender.The financial bid shall clearly indicate al taxes including local taxes,
etc. to be paid by the bidder for the goods to be supplied at specified places and any claim for extra
payment on any such account shall not be entertained.

j. The price quoted by the biddershall be applicable for the repeat order(s), if repeat orders are
placed with the supplier . However, THE BUREAU reserves the right, not to place the repeat order.

Execution of Agreement: It shall be incumbent on the successful bidder to execute the
Agreement, as per Annexure 6, on a non-judicial stamp paper of appropriate value to be
purchased in New Delhi before commencement of the supply of the laboratory equipment andpay
stamp duty, legal and statutory charges for the Agreement, if any, as applicable on the date of the
execution. Please read carefully, the conditions of contract as given in Part-111: Conditions of
contract.

The bidder can submit his technical and financial bid along with applicable EMD for one or more
number of equipments separately. The evaluation of technical and financial bid for each equipment
will be carried out separately and L1 bidder will be determined for each equipment separately.The
selection process for one equipment will not have any effect on other equipments. THE BUREAU
reserves the right to proceed with one or more equipments as mentioned in the tender document
while cancelling the purchase of one or more number of eauipments.

In case, more than one bidder becomes L1 jointly and there are more than one equipment of that
kind to be supplied, the purchase order will be split in the successful bidders.

Customs Duty Drawback-If any of the contracted stores are, on exportation, entitled to a drawback
of customs duty in respect of themselves or the raw materials involved in their manufacture, the
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XXi.

XXil.

XXiil.

XXIV.

XXV.

XXVi.

price to be charged by the Seller should be the net price after the deduction of all the entitled custom
duty drawbacks.

Country of Origin: All goods and services to be supplied and provided under the contract shall have
the origin in India or in the countries with which the Government of India has trade relations. The
word “origin” incorporated in this clause means the place from where the goods are mined,
cultivated, grown, manufactured, produced or processed or from where the services are arranged.
The insurance cover shall be obtained by the Supplier in its own name and not in the name of the
Purchaser or its Consignee.

Software and Software Upgrades :

The Supplier shall agree to provide copies of as-built software in executable code that are installed
in the system at all levels. It shall also state the Hardware that needs to be in place for
implementation ensuring that the Equipment/ Instrument un-availability is minimal. The Supplier
shall also comply and guarantee software upgrades for the service life of the Equipment/ Instrument.
Taking into account the operational requirements of the Purchaser, there may be a need to customize
some portion of the software. Supplier should agree for such customization, which is expected to be
limited, at no extra cost. Any software upgrades developed by the Supplier during the warranty and
the post warranty period should be made available to the Purchaser at no extra cost and should be
delivered and installed in a prompt and efficient manner. The Supplier should install and train the
operator with software upgrades.The software provided should be able.

Force Majeure: Force Majeure (FM) means extraordinary events or circumstance beyond human
control such as an event described as an act of God (like a natural calamity) or events such as awar,
Strike, riots, crimes (but not including negligence or wrong-doing, predictable/ Seasonal rain and
any other events specifically excluded in the clause). An FM clause in the contract frees both parties
from contractual liability or obligation when prevented by such events from fulfilling their
obligations under the contract. An FM clause does not excuse a party’s non-performance entirely,
but only suspends it for the duration of the FM. The supplier has to give notice of FM as soon as it
occurs and it cannot be claimed ex-post facto. There may be a FM situation affecting Bureau of
Indian Standards only. In such a situation, the Bureau of Indian Standardsis to communicate with
the supplier aong similar lines as above for further necessary action. If the performance in whole or
in part or any obligation under this contract is prevented or delayed by any reason of FM for a
period exceeding 90 (Ninety) days, either party may at its option terminate the contract without any
financia repercussion on either side.

Preference to ‘Make in India’: The process will also be subjected to the provisions of ‘Public
Procurement (Prefrerence to Make in India) Order 2017 and the same will be followed. The bidder,
however, shall meet the requirements of technical bid for availing preference under the make in
India order.

Integrity Pact: For successful supplier, it is essential to sign the integrity pact with the THE
BUREAU, given at annexure-7. The pact essentially envisages an agreement between the
prospective suppliers/ bidders and the buyer, committing persong/ officials on both sides, not to
resort to any corrupt practices in any aspect/ stage of the contract. Only those suppliers/ bidder, who
commit themselves to such a pact with the buyer, would be considered competent to participate in
the bidding process. In other words, entering into this pact is a preliminary qualification.
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C: STANDARD FORMSTO BE UTILIZED BY THE BUREAUANDTHE BIDDERS.

a. Annexure-1l Detailsto befurnished by Bidders

b. Annexure-2 Statement regar ding the deviations from the clausesof

the tender document
c. Annexure-3 Technical Specification

d. Annexure-4 Technical compliance statement by the bidder
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Annexure-1
Detailsto be furnished by the bidders
I Name of the bidder:
2 Details Registration/Import licence if any with validity date:
I Address for Communication:

I Telephone No.:

i E-mail:

I Manufacturers Name and Address (if different);

7. Bank Account Details:
Name of the bank:................... A/CNo. .o
IFSCcode ... Typeof Alc....cccovnnn..

i Name and designation of the person authorized to sign the documents:

7. PAN, TIN Number of the bidder:

8 Service Tax Regigtration No.:

i Detailsof EMD
Draft Number ... Dae........c.o......
Nameof theBank: ........................ Payable at: .............

This is to certify that the above facts are true to the best of my/our
knowledge and belief. 1/We have read and understood the terms and
conditions of the Tender document.

I/We give an undertaking to abide by these terms and conditions of the
tender document.

Name and Signature of the bidder

Sedl of the Bidder

Date
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Statement regar ding the deviations from the clauses

Annexure-2

of thetender document:

SNo. | Tender clause no.

Details of deviation

Justification, if any

Annexure-3

List of equipment

A. List of Test Equipment -Analytical

Sl. No Equipment EMD Amount No. of BISLab where Technical
(Lakhs) Equipmen supply isto be Specifications
t Required made( * )
1. GC MSMS Rs. 14.00 7 BNBOL, EROL, Annexure- Al
Lakhs WROL, SROL,
CL, NROL, PBOL
2. LCMSMS Rs. 21.00 lakhs 7 BNBOL, EROL, Annexure- A2
NROL, WROL,
SROL, CL, PBOL
3. Spark OES and sample | Rs. 10.00 5 EROL, NROL, Annexure- A3
preparation Machines | Lakhs PBOL, BNBOL,
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SROL
4. AASwith autosampler | Rs. 1.40 Lakhs 2 EROL, BNBOL Annexure- A4
5. ICPMS Rs. 12.00 6 WROL, SROL, Annexure- A5
Lakhs EROL, BNBOL,
NROL, PBOL
6. O, H, N analyzer Rs. 2.10 Lakhs 3 WROL, EROL, Annexure- A6
SROL
7. XRF for cement with Rs. 1.40 Lakhs 2 NROL, WROL Annexure- A7
UPS and computer
8. DSC Analyzer Rs. 3.60 Lakhs 3 WROL, CL, Annexure- A8
SROL
9. CS Analyzer Rs. 1.20 Lakhs 2 EROL, SROL Annexure- A9
10. | Epiflourescence/differe | Rs. 1 Lakh 2 CL, SROL Annexure- A10
ntial interface
contrast(DIC)
microscope
11. | lon chromatograph Rs. 0.5 Lakhs 1 PBOL Annexure- A1l
12. | Ultrapure water Rs. 1.20 Lakhs 6 CL, BNBOL, Annexure- A12
System WROL, EROL,
NROL , PBOL
13. | Auto titrator Rs. 1.20 Lakhs 6 WROL, BNBOL, Annexure- A13
SROL, PBOL,
NROL, CL
14. | XRFfor referra assay | Rs. 2.00 Lakhs 4 BNBOL, NROL, Annexure- Al4
WROL, PBOL
15. | Microbalance Rs. 2.40 Lakhs 6 BNBOL, NROL, Annexure- A15
WROL, PBOL,
2 no. a SROL
(* )- detailed address given at the end this document
B. List of Equipment- Mechanical
Sl. No Equipment EMD Amount No. of BISLab where Technical
(Lakhs) Equipment supply isto be Specifications
Required made(* )
1 All cut Machine | Rs. 2.80 Lakhs 7 EROL, WROL, | Annexure Bl
SROL, NROL,
CL, PBOL,
BNBOL
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2. Computerized Rs. 7.20 Lakhs NROL, CL, Annexure B2
digital Impact EROL, PBOL
Tester
(Izod charpy)

3. Computerized Rs. 1.20 Lakhs NROL, WROL, | Annexure B3
cupping machine SROL, CL,

EROL, PBOL

4. Computerized Rs. 4.00 lakhs CL, EROL Annexure B4
digital profile
projector, 3D

5. Fully automatic | Rs. 3.20 Lakhs CL, EROL Annexure B5
digital micro
Vickers hardness
tester

6. Fully automatic | Rs. 3.20 Lakhs CL, EROL Annexure B6
digital Vickers
hardness
machine

7. Automatic load | Rs. 3.60 Lakhs CL, NROL, Annexure B7
cell based PBOL, SROL,
rockwell cum EROL, WROL
superficial
rockwell
hardness tester

8. Metallurgical Rs. 4.20 Lakhs EROL, NROL, | Annexure B8
Microscope CL

9. Thickeningtime | Rs. 1.00 Lakhs EROL Annexure B9
tester unit

10. | Computerized Rs. 1.00 Lakhs EROL Annexure B10
UTM 100 KN
with provision
for digita
extensometer

11. Computerized Rs. 11.20 Lakhs EROL, PBOL, | AnnexureB11l
UTM 500 KN WROL,
with provision BNBOL, CL,
for digital NROL and
extensometer SROL
with hydraulic

grip
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12. Computerized Rs. 14.40 Lakhs EROL, NROL, | AnnexureB12
UTM 1000 KN PBOL, WROL,
with provision BNBOL, SROL
for digita
extensometer
with hydraulic
grip
13. Computerized Rs. 2.00 Lakhs CL Annexure B13
UTM 2000 KN
14, HST Machine Rs. 2.10 Lakhs SROL, Annexure B14
with PID WROL,
Controller CL
15. Power Press Rs. 1.50 Lakhs SROL, WROL, | Annexure B15
machine CL
16. | Automatic Rs. 9.60 Lakhs CL, NROL, Annexure B16
Digital Brinell WROL, PBOL,
Hardness testing SROL, EROL
machine
17. CNC Milling Rs. 1.80 Lakhs CL, WROL, Annexure B17
Machine SROL,
BNBOL,
PBOL, EROL
18. | Computerized Rs. 1.80 Lakhs SROL, PBOL, | Annexure B18
Compressive EROL, CL,
testing Machine WROL,
(3000 KN) with BNBOL
separate
attachment for
500 KN
19. | Shaper machine | Rs. 0.96 lakhs EROL, NROL, | AnnexureB19
SROL, WROL,
BNBOL, PBOL
20. Bend Test Rs. 0.90 Lakhs SROL, WROL, | Annexure B20
machine PBOL

(* )- detailed address given at the end this document

C. List of Equipment-Electrical
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SI. No

Equipment

EMD Amount
(Lakhs)

No. of

Equipment

Required

BISLab where
supply isto be
made (*)

Technical
Specifications

Dynamometer and
vibration test
equipment with
computer
controlled test
bench-FHP motors

Rs. 2.00 Lakhs

1

CL

Annexure C1

Dynamometer and
vibration test
equipment with
computer
controlled test
bench( 5 KW) as
per 1S 12615

Rs. 2.00 lakhs

NROL

Annexure C2

-Fast Transient
/Bust Generator

-Conducted
Susceptibility

-Electrostatic
Discharge

-Damp Oscillatory
Wave generator

-CE /RE /Radiated
Immunity/
Disturbance Power
measurement

Surge/lmpulse
Tester

Rs. 12.54 lakhs

CL

Annexure C3

Programmable
Vibration
Apparatus.

Test

Programmable
shock Test Sep Up

Rs. 0.9 lakhs

CL

Annexure C4

Meter test system
bench 10 position

Rs. 2.4 |akhs

CL

Annexure C5
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with at least 10
ICT

Environmental
chamber for dry
test, cold test and
damp heat test

Rs. 0.7 Lakhs

CL

Annexure C6

Making and
breaking capacity
& Normal
Operation test
setup up as per IS
1293

Rs. 2 Lakhs

CL, WROL

Annexure C7

Making and
breaking capacity
and normal
operation test set
up as per 1S 3854

Rs. 1.6 Lakhs

CL, WROL,

Annexure C8

Tensile testing
machine(horizonta
) for ultimate
breaking

Rs. 0.8 Lakhs

NROL

Annexure C9

10.

Humidity
Chamber

Rs. 3 lakhs

4 no. a CL,
2 no. at WROL

Annexure C10

11.

Data logger for
electric immersion
water heaters

Rs. 1.2 Lakhs

CL, NROL

Annexure C11

12.

Data acquisition
system for storage
water heaters

Rs. 1.6 Lakhs

CL, NROL

Annexure C12

13.

Computerized
TT™M

Rs. 1 Lakh

NROL

Annexure C13

14.

Profile projector
with data
acquisition system

Rs. 3 lakhs

NROL, CL,
SROL

Annexure C14

15.

HV tester (up to
700 KV and RIV
tester)

Rs. 1.2 Lakhs

NROL

Annexure C15

16.

Data logger with
mi croprocessor
control for electric
iron

Rs. 1.2 lakhs

CL, NROL

Annexure C16

17.

Ageing oven

Rs. 0.96 Lakhs

1no.aCL,1
no. at WROL,
2no.a NROL

Annexure C17
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18. | Skewing machines | Rs. 0.8 Lakhs 2 CL, NROL Annexure C18

19. | Power analyser Rs. 0.84 Lakhs 14 9no. at CL, Annexure C19
single phase 5no. at NROL

20. | Impulse test Rs. 0.8 Lakhs 2 2no. at CL Annexure C20
(0to 5KV, 0-15
KV)

given at the end this document
(* )- detailed address of BIS Labs

BISLab Addressof BISLaboratory
Bangalore Laboratory Bangalore Laboratory
(BNBOL) Bureau of Indian Standards

Peenya Industrial Area, 1% Stage,
Bangalore -Tumkur Road, Bangal ore-560 058,
Karnataka

Central Laboratory (CL)

Central Laboratory

Bureau of Indian Standards

Plot No. 20/9, Site IV, Sahibabad Industrial Area,
Sahibabad - 201 010, Uttar Pradesh

Eastern Regional Eastern Regional Laboratory
Laboratory(EROL) Bureau of Indian Standards
P-230, C.I.T. Scheme VII M, Block-W, Kankurgachi,
Kolkata— 700054, West Bengal
Northern Northern Regional Laboratory
Regional Laboratory(NROL) | Bureau of Indian Standards
B-69, Phase VI, Industrial Foca Point,
SAS Nagar,Mohali — 160051, Punjab
Southern Regional Southern Regional Laboratory
Laboratory(SROL) Bureau of Indian Standards

C.I.T Campus, IV Cross Road,
Chennai - 600 113, Tamil Nadu

Western Regional Laboratory
(WROL)

Western Regional Laboratory

Bureau of Indian Standards

Manakalaya, E-9, M.1.D.C.,

Behind Marol Telephone Exchange,

Andheri (East), Mumbai - 400 093, Maharashtra

Patna Branch Laboratory
(PBOL)

Patna Branch Laboratory
Pataliputra Industrial Estate, Patha-800 013
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Annexure 3

A. List of Test Equipment -Analytical

Sl. No Equipment [tem No. | EMD Amount No. of BISLab where Technical
(Lakhs) Equipment supply isto be Specifications
Required made( * )
1. GC MSMS C/IA1 Rs. 14.00 7 BNBOL, EROL, Annexure- Al
Lakhs WROL,SROL, CL,
NROL, PBOL
2. LCMSMS CIA2 Rs. 21.00 7 BNBOL, EROL, Annexure- A2
lakhs NROL, WROL,
SROL,CL, PBOL
3. Spark OES and sample | C/A3 Rs. 10.00 5 EROL, NROL, Annexure- A3
preparation Machines Lakhs PBOL, BNBOL,
SROL
4, AAS with autosampler | C/A4 Rs. 1.40 Lakhs 2 EROL, BNBOL Annexure- A4
5. ICPMS CIA5 Rs. 12.00 6 WROL, SROL, Annexure- A5
Lakhs EROL,BNBOL,
NROL, PBOL
6. O, H, N analyzer C/AG Rs. 2.10 Lakhs 3 WROL, EROL, Annexure- A6
SROL
7. XRF for cement with CIA7 Rs. 1.40 Lakhs 2 NROL, WROL Annexure- A7
UPS and computer
8. DSC Analyzer CIA8 Rs. 3.60 Lakhs 3 WROL, CL, SROL Annexure- A8
9. CS Analyzer CIA9 Rs. 1.20 Lakhs 2 EROL, SROL Annexure- A9
10. Epiflourescence/differ | C/A10 Rs. 1 Lakh 2 CL, SROL Annexure- A10
ential interface
contrast(DIC)
microscope
11. lon chromatograph C/A1l Rs. 0.5 Lakhs 1 PBOL Annexure- A1l
12. Ultra pure water C/IA12 Rs. 1.20 Lakhs 6 CL, BNBOL, Annexure- A12
System WROL, EROL,
NROL , PBOL
13. Auto titrator C/IA13 Rs. 1.20 Lakhs 6 WROL, BNBOL, Annexure- A13
SROL, PBOL,
NROL, CL
14, XRF for referral C/Al4 Rs. 2.00 Lakhs 4 BNBOL, Annexure- A14
assay NROL,
WROL, PBOL
15. Microbalance C/IA15 Rs. 2.40 Lakhs 6 BNBOL, Annexure- A15
NROL,
WROL, PBOL,
2 no. a SROL

(* )- detailed address given at the end this document

B. List of Equipment- M echanical
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Sl. No Equipment Item No | EMD Amount No. of BISLab where Technical
(Lakhs) Equipment supply isto be Specifications
Required made(* )
21. All cut Machine M/B1 Rs. 2.80 Lakhs 7 EROL, WROL, Annexure B1
SROL, NROL, CL,
PBOL, BNBOL
22. Computerized digital M/B2 Rs. 7.20 Lakhs 4 NROL, CL, EROL, | Annexure B2
Impact Tester PBOL
(Izodcharpy)
23. Computerized cupping M/B3 Rs. 1.20 Lakhs 6 NROL, WROL, Annexure B3
machine SROL, CL, EROL,
PBOL
24, Computerized digital M/B4 Rs. 4.00 lakhs 2 CL, EROL Annexure B4
profile projector, 3D
25. Fully automatic digital M/B5 Rs. 3.20 Lakhs 2 CL, EROL Annexure B5
micro Vickers
hardness tester
26. Fully automatic digital M/B6 Rs. 3.20 Lakhs 2 CL, EROL Annexure B6
Vickers hardness
machine
27. Automatic load cell M/B7 Rs. 3.60 Lakhs 6 CL, NROL, PBOL, | Annexure B7
based rockwell cum SROL, EROL,
superficial rockwell WROL
hardness tester
28. Metalurgical M/B8 Rs. 4.20 Lakhs 3 EROL, NROL, CL | Annexure B8
Microscope
29. Thickening time tester M/B9 Rs. 1.00 Lakhs 1 EROL Annexure B9
unit
30. Computerized UTM M/B10 Rs. 1.00 Lakhs 1 EROL Annexure B10
100 KN with provision
for digital
extensometer
31. Computerized UTM M/B11 | Rs 11.20 7 EROL, PBOL, Annexure B11
500 KN with provision Lakhs WROL, BNBOL,
for digital CL, NROL and
extensometer with SROL
hydraulic grip
32. Computerized UTM M/B12 Rs. 14.40 6 EROL, NROL, Annexure B12
1000 KN with Lakhs PBOL, WROL,
provision for digital BNBOL, SROL
extensometer with
hydraulic grip
33. Computerized UTM M/B13 Rs. 2.00 Lakhs 1 CL Annexure B13
2000 KN
34. HST Machine with M/B14 Rs. 2.10 Lakhs 3 SROL, Annexure B14
PID Controller WROL,
CL
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35. Power Press machine M/B15 | Rs. 1.50 Lakhs 3 SROL, WROL, CL | Annexure B15
36. Automatic Digital M/B16 Rs. 9.60 Lakhs 6 CL, NROL, Annexure B16
Brinell Hardness WROL, PBOL,
testing machine SROL, EROL
37. CNC Milling Machine M/B17 Rs. 1.80 Lakhs 6 CL, WROL, Annexure B17
SROL, BNBOL,
PBOL, EROL
38. Computerized M/B18 Rs. 1.80 Lakhs 6 SROL, PBOL, Annexure B18
Compressive testing EROL, CL,
Machine (3000 KN) WROL, BNBOL
with separate
attachment for 500 KN
39. Shaper machine M/B19 Rs. 0.96 lakhs 6 EROL, NROL, Annexure B19
SROL, WROL,
BNBOL, PBOL
40. Bend Test machine M/B20 Rs. 0.90 Lakhs 3 SROL, WROL, Annexure B20
PBOL
(* )- detailed address given at the end this document
C. List of Equipment-Electrical
Sl. No Equipment Item No | EMD Amount | No. of BISLab where Technical
(Lakhs) Equipment supply isto be Specifications
Required made (*)
21. | Dynamometer and E/C1 Rs. 2.00 Lakhs 1 CL Annexure C1
vibration test equipment
with computer
controlled test bench-
FHP motors
22. | Dynamometer and E/C2 Rs. 2.00 lakhs 1 NROL Annexure C2
vibration test equipment
with computer
controlled test bench( 5
KW) as per IS 12615
23. | -Fast Transient /Bust E/C3 Rs. 12.54 1 CL Annexure C3
Generator lakhs
-Conducted
Susceptibility

-Electrostatic Discharge

-Damp Oscillatory
Wave generator
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-CE /RE /Radiated
Immunity/ Disturbance
Power measurement

Surge/lmpulse Tester

24. | Programmable E/C4 Rs. 0.9 lakhs 1 CL Annexure C4
Vibration Test
Apparatus.
Programmable  shock
Test Sep Up
25. | Meter test system bench | E/C5 Rs. 2.4 lakhs 1 Annexure C5
10 position with at CL
least 10 ICT
26. | Environmental chamber | E/C6 Rs. 0.7 Lakhs 1 Annexure C6
for dry test, cold test CL
and damp heat test
27. | Making and breaking E/C7 Rs. 2 Lakhs 2 CL, WROL Annexure C7
capacity & Normal
Operation test setup up
asper 1S 1293
28. | Making and breaking E/C8 Rs. 1.6 Lakhs 2 CL, WROL, Annexure C8
capacity and normal
operation test set up as
per IS 3854
29. | Tensile testing | E/C9 Rs. 0.8 Lakhs 1 NROL Annexure C9
machine(horizontal) for
ultimate breaking
30. | Humidity Chamber E/C10 Rs. 3 lakhs 6 4 no. at CL, Annexure C10
2 no. aa WROL
31. | Data logger for electric | E/C11 Rs. 1.2 Lakhs 2 CL, NROL Annexure C11
immersion water
heaters
32. | Data acquisition system | E/C12 Rs. 1.6 Lakhs 2 CL, NROL Annexure C12
for  storage  water
heaters
33. | Computerized TTM E/C13 Rs. 1 Lakh 1 NROL Annexure C13
34. | Profile projector with E/C14 Rs. 3 lakhs 3 NROL, CL, Annexure C14
data acquisition system SROL
35. | HV tester (upto 700 E/C15 Rs. 1.2 Lakhs 1 NROL Annexure C15
KV and RIV tester)
36. | Data logger  with | E/C16 Rs. 1.2 lakhs 2 CL, NROL Annexure C16
microprocessor control
for electric iron
37. | Ageing oven E/C17 Rs. 0.96 Lakhs 4 1no.a CL,1no. | Annexure C17
at WROL,
2no. a NROL
38. | Skewing machines E/C18 Rs. 0.8 Lakhs 2 CL, NROL Annexure C18
39. | Power analyser single E/C19 Rs. 0.84 Lakhs 14 9no. at CL, Annexure C19
phase 5no. at NROL
40. | Impulsetest E/C20 Rs. 0.8 Lakhs 2 2no. a CL Annexure C20
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| (0to 5KV, 0-15KV) |

(*)- detailed address of BIS Labs

BISLab Addressof BISLaboratory
Bangalore Laboratory Bangalore Laboratory
(BNBOL) Bureau of Indian Standards

Peenya Industrial Area, 1% Stage,
Bangalore -Tumkur Road, Bangal ore-560 058,
Karnataka

Central Laboratory (CL)

Central Laboratory

Bureau of Indian Standards

Plot No. 20/9, Site IV, Sahibabad Industrial Area,
Sahibabad - 201 010, Uttar Pradesh

Eastern Regional Eastern Regional Laboratory
Laboratory(EROL) Bureau of Indian Standards
P-230, C.I.T. Scheme VII M, Block-W, Kankurgachi,
Kolkata— 700054, West Bengal
Northern Northern Regional Laboratory
Regional Laboratory(NROL) | Bureau of Indian Standards
B-69, Phase VI, Industrial Foca Point,
SAS Nagar,Mohali — 160051, Punjab
Southern Regional Southern Regional Laboratory
Laboratory(SROL) Bureau of Indian Standards

C.1.T Campus, IV Cross Road,
Chennai - 600 113, Tamil Nadu

Western Regional Laboratory
(WROL)

Western Regional Laboratory

Bureau of Indian Standards

Manakalaya, E-9, M.1.D.C.,

Behind Marol Telephone Exchange,

Andheri (East), Mumbai - 400 093, Maharashtra

Patna Branch Laboratory
(PBOL)

Patna Branch Laboratory
Pataliputra Industrial Estate, Patna-800 013

28




Annexure-4

Test equipment for

SI.No. | Technical Specification Quoted details by Deviation Remarks
(Annexure 3) the bidder from col (2),
if any
1) 2 3) (4) (©)
Note:

Do not mention “We Comply or Complied with or yes” in your response at col (3),

Quotethe actual specifications of equipment to be supplied in col (3).

Deviations, if any, from col (2) be quoted in col (4).
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PART-I1: FINANCIAL BID

1)  Thefinancial bid will be submitted in the following form which can be downloaded from CPPP website. Bidders

are advised to quote their offer/ ratesin therelevant column and and upload the same in the financial/ commercial

bid.

i) Financia bid shall be evaluated on the unit price quoted + custome duty + surcharge/ cess on custom duty+
CAMC charges upto six years of operation of equipment+ other taxes including IGST (for foreign suppliers) and
unit price quoted + CAMC charges upto six years of operation of equipment + other taxes including GST (for
30unctionin suppliers). The payment will be made for unit price of the equipment (which will cover the warranty
period aso), custome duty with surcharge/ cess on custom duty (if applicable) and IGST / GST. The CAMC
charges as quoted in the financial bid at (B) of Part -1l shall be payable on yearly basis after CAMC starts.

iii) The format for submitting Financial Bid is given below:
(A) UNIT PRICE
S Item | Compone | Unit Price Pricein | Custom Surcharge | IGST (for | Total Peri
No. | descript nt (in INR/ words | Duty,in | onCustom | imported | Unit | od of
ionand | Asper | USD/EURO) % of unit | Duty,tobe | item)in% | price | War
'teé“ Technical | Exclusive of priceto eﬂtegggdby of unit | 3ouncti | rant
CO0€ | gpecificat | all Taxesat be the bidder pricer oni of y
. . Custom
ion designated entered duty+ taxes | (V2
(Annexur Deliyery by bidder Surcharge (in 3
e-3) Point or GST INR/ | year
(for usbh/ S)
(vii) indegenou | EURO)
(i) (ii) (iii) (v) sitem)in
(vi) % of unit | [=(iv)+(
pnce;cj)ge v)+(vi)+
(iv) the bidder 8::?)]
(viii) ) ()
1.
2
3
(i) Comprehensive Annual Maintenance Contract (CAMC) Charges (in INR):

S | Component | 2" year 3 4 5" year 6"
No. year year year
1 CAMC *

2. Applicable
Taxes
3. Total

Total Price of Bid (A+B) (Inclusive of taxes) (In Words)

Note:

Sign

ature of bidder

Name & Address
Date
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i) Discount or any other offers affecting the package price must be mentioned here only. Discount or any
other offers affecting the package price mentioned at any other place of the bid will not be considered.

ii) Bids shall be evaluated based on total price (in INR) withtaxes as applicable on the date of closing of Bid
in casefinancial bidisfilled in USD/Euro.

iii) * CAMC for 2" and 3" year to be quoted if the warranty period is for one year
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PART-I11: CONDITIONSOF CONTRACT

a) CONTRACTOR:

‘Contractor’ shall mean the individual or firm or company whether incorporated or not, has
gualified in bidding process and  undertaking the Contract and shall include lega
representatives of such individual or persons composing such firm or unincorporated company or
successors of such firm or company as the case may be and permitted assigns of such individual or firm
or company.

b) PARTIESTO THE CONTRACT:

The parties to the contract shall be the Supplier/ Contractor (whose offer is accepted by THE
BUREAU) and THE BUREAU.

The person signing the offer or any other document forming the part of Contract on behalf of
other persons of afirm shall be deemed to have due authority to bind such (person/s) or the firm as
the case may be, in al matters pertaining to the Contract. If it is found that the person concerned has no
such authority, THE BUREAUmay, without prejudice to any other Civil/Crimina remedies, terminate
the Contract and hold the signatory and / or the firm liable for all costs and damages for such termination.

c) PERFORMANCE SECURITY

1) For Foreign Supplier: The successful bidder shall furnish within 15 days of placement of the order
an unconditional Performance Bank Guarantee from a Nationalized/ scheduled Bank for 10% of
the order value. Performance Security should remain valid for a period of 60 days beyond the
date of completion of all contractual obligations of the supplier including warranty obligations.On
acceptance of this condition and submission of Bank Guarantee, the Letter of Credit will be opened for
100% order value a8 THE BUREAU HQ/ by concerned lab. If the firm fails to submit the same, the
Contract shall be deemed as terminated and the firm’s EMD will be forfeited. Performance Security will
be furnished in the form of DD/PO favouring BUREAU of INDIAN STANDARDS (payable at
.............. )/Performance Bank Guarantee as per format indicated in Annexure-5.

i) For Indian Supplier: The successful bidder shal submit, within 15 days of the placement of the
order, an unconditional Performance Bank Guarantee from a Nationalized/ scheduled Bank for 10% of
the order value, as per format indicated in Annexure-5. Performance Security will remain valid for a
period of sixty days beyond the date of completion of all contractual obligations of the supplier
including warranty obligations.

Any amount due/recoverable from the Supplier/ Contractor under the terms of this Contract or any
other account, may be deducted from the amount of Performance Security In case, the amount of
Performance Security is reduced by reason of any such deduction, the Supplier/ Contractor shall, within
fifteen (15) days of receipt of notice of demand from THE BUREAU, make good the deficit. In case,
security is deposited by way of bank guarantee by the Supplier/ Contractor, then any penalty for damages
liquidated or un-liquidated or for any breach or falure or determination of Contract, not
previoudy paid to THE BUREAU, shal immediately on demand be paid by the said bankers to THE
BUREAU under and in terms of the said guarantee.

If during the term of this Contract, the Contractor isin default of the due and faithful performance of its
obligations under this Contract, or any other outstanding dues by the way of fines, penalties and
recovery of any other amounts due from the Contractor, THE BUREAU shall, without prejudice to its
other rights and remedies hereunder or at the Applicable Law, be entitled to cal in, retain and appropriate
the Performance Security.
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Nothing herein mentioned shall debar THE BUREAU from recovering from Contractor by a suit or any
other means any such losses, damages, costs, charges and expenses as aforesaid, in case the same
shall exceed the amount of the Performance Security.

The Performance Security shall be retained until al disputes, if any, between both the parties have been
settled to the entire satisfaction of THE BUREAU. The Performance Security shall be returned to the
Contractor by THE BUREAU within sixty days following the Completion Date or Termination Date of this
Contract provided that there are no outstanding claims of THE BUREAU on the Contractor.

d) CONTRACT DOCUMENTS:

The several Contract documents forming the Contract shall be taken as mutually explained to one
party by the other, but in case of ambiguities or discrepancies the same shall be explained and harmonized
by the Authorized Officer of THE BUREAU who shal issue to the Contractor necessary
instruction thereon and in such event unless otherwise provided in the Contract the priority of the
documents forming the contract shall be as follows:

1) The Agreement

i) The terms and conditions of the Contract

1) Tender Notice and Tender Document

iv) Purchase orderor Letter of Acceptance

V) Any other correspondence exchanged between the parties in connection with the contract.
Vi) The Contractor’s Offer

5. QUANTITY OF GOODSor PLACE OF SUPPLY or PERSONSWHO CAN PLACE ORDERS

The Testing Equipments shall be supplied at various THE BUREAU labs, as detailed in Annexure 3, at
the address(s) given below:

a) Head, ---------- Laboratory
Bureau of Indian Standards

b) Head, ---------- L aboratory
Bureau of Indian Standards

c) Head, ---------- Laboratory
Bureau of Indian Standards

Goods for each THE BUREAUL aboratory can be ordered by Head of that THE BUREAUL aboratory
only, who is authorized by THE BUREAU to place orders againgt this Contract. Goods can be repeat-
ordered by Head of other'THE BUREAU Laboratories, who are authorized by THE BUREAU to place
repeat orders againgt this Contract. However, the Authorized Officer reserves right not to place repeat orders.

Immediately on receipt of the purchase order (leats within one week of receipt of the purchase order), the
contractoror supplier shall intimate the concerned laboratory about the consumables or other additional
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articles required for correct 34unctioning of the instrumentor equipment, so that timely installation and
commissioning can be done, and no time is lost in completion of such formalities after receipt of the
instrumentor equipment.

6 TRANSPORTATION:

The supplier is required to ensure having an import license for the equipment quoted where applicable as
per GOI guidelines. The Goods shall be delivered at the destinations specified in Clause 8 below and shall
include loading, unloading and transportation. The Goods damaged during transportation shall have to
be replaced at Contractor’s cost. THE BUREAU will provide Customs Duty Exemption Certificate for
imported items as applicableand the successful bidder shall be responsible for necessary customs clearance.

7. QUALITY OF GOODS:

All Goods to be supplied by the Contractor shall be in conformity with the Technical specifications as
laid down in Annexure-3 of this bid.

8 CONSIGNMENT DESTINATION:

For the destination mentioned in the purchase order:
a) Head (------------------ Laboratory),
Bureau of Indian Standards,

, PIN

b) Head, ---------- Laboratory
Bureau of Indian Standards

c) Head, ---------- Laboratory
Bureau of Indian Standards

d) Head, ---------- L aboratory
Bureau of Indian Standards

9 INSTALLATION AND COMMISSIONING: Installation and commissioning of the equipment
will be done by the supplier FREE OF CHARGE at the consignee’s premises. The supplier has to
arrange for labour and others.

10 WARRANTY

10.1 The equipment along with all critical componentsoraccessories is to be guaranteed for trouble free
performance for a minimum period of three years after installation.If the warranty period is less than
three years, the Comprehensive Annua Maintenance Contract Charges for the remaining period (three years —
the actua warranty period quoted) shall be added to the cost of equipment for the purpose of evaluation of the
financia bid.

10.2 The defects, if any, during the warranty periodshall be rectified free of charge by arranging free
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replacement at site, wherever necessary. The last six months of the warranty period shall be free of
complaints, failing which the warranty period will get extended by another six months.

11. FREE TRAINING

Training, free of cost will be provided by the supplier to at least twoTHE BUREAUOofficialsfor testing,
routine maintenance and smooth running of the equipment, after installation and commissioning at the
location.

12. INSPECTIONor PRE-DELIVERY INSPECTION

THE BUREAU reserves the right to carry out predelivery inspectionorinspection at the time of delivery.
The obligation to supply goods conforming to specification and its successful installation and
commissioning shall be on the supplier.

The Authorized Officer shall be entitled to inspect and examine goods intended to be supplied to THE
BUREAU either at the factory, godown or at any place(s) where these are lying or from which these are
being obtained and the supplier shall provide such facilities as may be required for such inspection and
examination. If goods are not found as per specified requirements, purchase order will be revoked and
thereafter THE BUREAU shall be free to purchase the goods from the open market. THE BUREAU wiill
not make any payment for any such non-conforming goods.

All goods shall be inspected by THE BUREAUpreferably in the presence of supplier or his authorized
representative, when the packages are opened in THE BUREAULabs on delivery and prior to installation.
The decision of THE BUREAUshall be binding. Rejected itemsorgoodsorstores shall be removed by the
supplier at his own cost and risk, within 30 days of receipt of notice for the removal of such goods, and no
liability, whatsoever, on THE BUREAUshall be attached for the reectedordisapproved
goodsoritemsorstores.In case of default on the part of the supplier in removing the rgjected goods, the
Authorized Officerof THE BUREAU shall be at liberty to have them removed by other means. The
Authorized Officer shall have full powers to procure other goods through other means for substitutingthe
rejected goods. All costs, which may be incurred upon such removal andoror substitution, shall be borne
by the supplier.

The Authorized Officer shall have full powers to decide about removal of any or al of the goods supplied
which are not in accordance with the contract specifications or which do not conform to the samples, if
any, approved by THE BUREAU.

13. TIME FORSUPPLY, INSTALLATION AND COMMISSIONING.

13.1 Thetime allowed for delivery, successful installation and commissioning shall be 8 weeksfrom the
date of purchase order (PO). In case of foreign suppliers, the date of delivery, successful
installation and commissioning shall be within 8 weeks of opening of Letter of Credit (LOC).

13.2 Liquidated Damages For Delayed Supply Installation and Commissioning: Time and date of
Supply Installation and Commissioning of equipmentsas stipulated in the order shall be deemed to
be the essence of the contract. In case of delay in execution of the order beyond the date of delivery
as stipulated in the order or any extensions sanctioned by the Authorized Officer, THE BUREAU
may at its option either:-
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13.3.1 Accept delayed delivery at prices reduced by a sum equivalent to one percent (1%) of the value of
any goods not delivered for every week of delay or part thereof limited to a maximum of 10% of the
total order value.

13.3.2 Cancel the order in part or full and purchase such cancelled quantities from elsewhere on account
and at the risk of the bidder, without prejudice to its rights in respect of goods delivered.

14. RISK PURCHASE

In case the Contractor fails to deliver the quantity as stipulated in the delivery schedule, THE BUREAU
reserves the right to procure the same or smilar Goods from alternate sources at the risk, cost and
responsibility of the Contractor.

15. IMPOSITION OF FINESor PENALTY

Subsequent to an order being placed against the quotation received in response to this enquiry if it is found
that the goods supplied are not of the right quality or not according to specifications required by THE
BUREAU or received in damaged or broken condition or otherwise not satisfactory owing to any reason of
which THE BUREAUSshall be the sole judge, THE BUREAUshall be entitled to reject the goods, cancel
the contract and buy its requirements in the open market and recover the loss, if any, from supplier
reserving to itself the right to forfeit the security deposit, if any, furnished by the supplier against the
contract. The supplier will make his own arrangements to remove the rejected goods within 30 days of
instruction to do so. Thereafter, they will lie entirely at the suppliers risk and responsibilities and storage
charges along with any other charges applicable will be recoverable from the supplier.

16. TERMSOF PAYMENT:

A)The Terms of Payment are: The successful bidder shall furnish with in 15 days of placement of the order a
Performance Security, from a Nationalizedor Scheduled Bank for 10% of the order value. Performance
Security should remain valid for a period of 60 days beyond the date of completion of all contractual
obligations of the supplier including warranty obligations. On acceptance of this condition and
submission of Performance Security, as given in 3 of Part-I11, the Letter of Credit will be opened for 100%
order value. If the firm fails to submit the same, the Contract shall be deemed as terminated and the firm’s
EMD will be forfeited. The Performance Security shall be furnished in the bank account of BUREAU of
INDIAN STANDARDS (payable at........... )orPerformance Bank Guarantee as per format indicated in
Annexure-5.

B) Payment to foreign suppliers:

i) Payment for imported items: 80% payment shall be made by an Irrevocable Letter of Credit
established in favour of the supplier a8 THE BUREAU HQor by concerned THE BUREAU
laboratory, for the order value against the presentation of original shipping documents provided
that the Performance Security for 10% of the order value within 15 days of placement of the
order is given to THE BUREAU.20% of the order value of goods received shall be paid within
30 days of receipt of the goods and successful installation, commissioning& training upon
submission of claim supported by the acceptance certificate issued by the Purchaser along with
the Performance Security.

i) Payment for indigenous items:100% payment shall be made against delivery, instalation,
commissioning, training at site and on acceptance as per Purchase Order provided, that the
Performance Security for 10% of the order value, within 15 days of placement of the order is
givento THE BUREAU.
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C) Payment for Indian Suppliers:100% payment shall be made against delivery, instalation,
commissioning, training at site and on acceptance as per Purchase Order provided, that the Performance
Security for 10% of the order value, within 15 days of placement of the order is given to THE BUREAU.

17. TAXES
Taxeswill be deducted by THE BUREAU wherever applicable.

18. INDEMNITY:

The Contractor shall indemnify and keep indemnifiedTHE BUREAUagainst al losses and claims for
injuries or damage to any person or any property whatsoever which may arise out of or in
consequence of the Contract and against all claims, demands, proceedings, damages, costs, charges
and expenses whatsoever in respect of or in relation thereto under the provisions of various labour laws as
amended from time to time.

The Contractor shall indemnify, protect and save THE BUREAU against all claims, losses, costs
damages, expenses, action suits and other proceeding, resulting from infringement of any patent,
trademarks, copyrights etc. or such other statutory infringements.

19. CORRUPT OR FRAUDULENT PRACTICES

THE BUREAU requires that the Bidders under this Bid observe the highest standards of ethics during
the procurement and execution of such Contracts.

THE BUREAU will rgect aproposal for award if it determines that the Contractor has engaged in corrupt
or fraudulent practices before, during or after the period of contract; THE BUREAUwill hold the
Contractor ineligible to be awarded a contract, either indefinitely or for a period of 24 months from the
date of declaring the contractor ineligible if it at any time determines that the Contractor has engaged in
corrupt and fraudulent practices in competing for, or in executing the Contract.

20. THE BUREAUMAY TERMINATE THE ORDER, IF

(&8 The Contractor becomes insolvent;
(b) A receiver, administrator, trustee or liquidator is appointed over a substantial part of its assets;

IAny act is done or event occurs with respect to the Contractor or its assets, which, under any applicable
law has substantially similar effect to any of the foregoing acts or events,

(c) Seriousdiscrepancy in the quality of the Goods is noticed during the inspection.

IDelays in delivery beyond the scheduled date of delivery as stipulated in the order or any extensions
sanctioned.

(d) Delaysininstallation and commissioning beyond the period stipulated or any extensions sanctioned.
(e)If the Contractor isin breach of any law or statute governing the supply of Goodsor Services,

(f) The Contractor, in the judgement of the THE BUREAU, has engaged in corruptor fraudulent practices
in competing for or in carrying out the Services under the Contract.

(g)The Contractor entersinto voluntary or involuntary bankruptcy or liquidation.

It shall also belawful for THE BUREAU to terminate the Agreement at any time without assigning any
reason and without being liable for loss or damage which the Contractor may suffer by reason of such
termination, by giving the Contractor 15 days notice in writing by THE BUREAU for such termination.
Any such termination shall be without prejudice to any other right of theTHE BUREAUunder the
Contract.

If the Contractor decides to terminate the Contract before the end of contractperiod, the Contractor has to give
an advance intimation of at least 60 days.If the Contractor terminates the agreement without prior notice of 60
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days, then the entire security deposit will be forfeited.
21. PUBLICITY

Any publicity by the Contractor in which the name of THE BUREAU is to be used, should be done only
with the explicit written permission of THE BUREAU.

22. JURISDICTION

No suit or other proceedings relating to performance or breach of Contract shal be filed or taken by the
Contractor in any Court of law except the competent Courts having jurisdiction in New Dehi, where
headquarter of THE BUREAU islocated.

23. DISPUTE RESOLUTION - In case of any dispute that cannot be resolved amicably, the same shall be
referred to the sole Arbitrator appointed by Director General, Bureau of Indian Standards, whose decision shal
be finad and binding upon both the Bureau as well as the Applicant. The provisions of the Arbitration and
Conciliation Act, 1996, as amended from time to time, shall be applicable

24. MODE OF SERVING NOTICE

Communications between Parties which are referred to in the Contract are effective only when in
writing. A notice shall be effective only when it is delivered. All notices shall be issued by the authorized
officer of THE BUREAU unless otherwise provided in the Contract. In case, the notice is sent by registered
post or speed post to the last known place or abode or business of the Contractor, it shall be deemed to have
been served on the date when in the ordinary course of post these would have been served on or delivered to it.
25.GOVERNING LANGUAGE

Governing language for the entire contract and communication thereof shall be English and or or Hindi only. In
case of any dispute, the English version shal prevail.

26. LAW:
The contract shal be governed and interpreted under Indian Laws.
27. STAMPDUTY

The Contractor shall bear and pay any stamp duty and registration charges if any, in respect of the agreement to
be signed.

28. AUTHORIZED OFFICER:

The Authorized Officer on behalf of THE BUREAU shall be the Head(s), of the THE BUREAU
Laboratory giving the purchase order. In case of repeat orders by any other THE BUREAU
Laboratory, the Head of concerned THE BUREAU Laboratory placing the repeat order shall be
deemed to bethe Authorized Officer in respect of the said order.

29. STANDARD FORMSTO BE UTILIZED BY THE THE BUREAU AND THE CONTRACTOR:

Annexure-5 BANK GUARANTEE BOND
Annexure-6 CONTRACT AGREEMENT FORM
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30. CONFIDENTIALITY

The bidder shall not divulge or disclose proprietary knowledge obtainedwhile delivering Goods and
services under this Contract to any person,without the prior written consent of the Bureau.
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ANNEXURE-5
FORM OF BANK GUARANTEE BOND

1. In consideration of Bureau of Indian Standards (hereinafter called ‘The THE BUREAU’) having agreed
to exempt

(hereinafter called “the said Contractor(s)’) from the demand under the terms and conditions of an
Agreement dated made between
and
for

(hereinafter called “the said Agreement of Performance
Security for the due fulfillment by the said Contractor (s) of the terms and conditions contained in the

said Agreement, on production of a Bank Guarantee for
Rs. (Rupees -

Only)
we, { hereinafter referred to as ( indicate the name
of the bank)‘the bank’} at the request of

[(Contractor ()] do hereby undertake to pay THE BUREAU an amount not exceeding Rs.
against any loss or demand caused to or suffered or would be
caused to or suffered by the THE BUREAU by reason of any breach by the said Contractor (s) of any
of the terms or conditions contained in the said Agreement.

2. We do hereby indicate the
name of the bank)undertake to pay the amounts due and payable under this guarantee without any
demur, merely on a demand from the THE BUREAU of Indian Standards stating that the amount
clamed is due by way of loss or damage caused to or would be caused to or suffered by THE
BUREAU by reason of breach by the said Contractor (s) of any of the terms or conditions contained in
the said Agreement or by reasons of the Contractor (s) failure to perform the said Agreement. Any such
demand made on the bank shall be conclusive as regards the amount due and payable by the Bank under
this guarantee. However, our liability under this guarantee shall be restricted to an amount not
exceeding RS. ....c.ccoveevveeciecec

3. We, undertake to pay to THE BUREAU any money so demanded notwithstanding any dispute or
disputes raised by the Contractor (s) or Supplier (s) in any suit or proceeding pending before any
Court or Tribunal relating thereto our liability under this present being absolute and unequivocal.

The payment so made by us under this bond shall be a valid discharge of our liability for payment there
under and the Contractor (s) or Supplier (s) shall have no claim against us for making such payment.

4. We, further agree that the Guarantee

(indicate the name of Bank)

herein contained shall remain in full force and effect during the period that would be taken for the
performance of the said Agreement and that it shall continue to be enforceable till al the dues of THE
BUREAU under or by virtue of the said Agreement have been fully paid and its clams satisfied or
discharged or till the authorized officer of the THE BUREAU (.......... Laboratory) certifies that the
terms and conditions of the said Agreement have been fully and properly carried out by the said
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Contractor (s) and accordingly of the said Agreement have been fully and properly carried out by the
said Contractor (s) and accordingly discharges this guarantee. Unless a demand or claim under this
guarantee ismade on us in writing on or before the .................. we shall be discharged from alliability
under this guarantee thereafter.

. W e further agree with the THE BUREAU that
(indicate the name of Bank)

THE BUREAU shall have the fullest liberty without our consent and without affecting in any manner
our obligations hereunder to vary any of the terms and conditions of the said Agreement or to extend
time to performance by the said Contractor (s) from time to time or to postpone for any time or from
time to time any of the powers exercisable by THE BUREAU against the said Contractor (s) and to
forbear or enforce any of the terms and conditions relating to the said agreement and we shall not be
relieved from our liability by reason of any such variation, or extension being granted to the said
Contractor (s) or for any forbearance, act or commission on the part of THE BUREAU or any
indulgence by THE BUREAU to the said Contractor (s) or by any such matter or thing whatsoever
which under the law relating to sureties would but for this provision, have effect of so relieving us.

6. Thisguarantee will not be discharged due to the change in the constitution of the Bank or the Contractor
(s) or Supplier (s).

T WE, et lastly undertake not to revoke this
(Indicate the name of bank)
guarantee during its currency except with the previous consent of THE BUREAU in writing.

Dated the.......cceeceeeeee e day of ............. 20

(indicate the name of bank)
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Annexure-6
CONTRACT FORMorAGREEMENT

THIS AGREEMENT made on this day of between Mors (Name and Address of the
Contractor) (hereinafter referred to as the CONTRACTOR, which expression shall, unless it be repugnant
to the context or meaning thereof, be deemed to mean and include its successors and assigns) of the ONE
PART and the THE BUREAU of Indian Standards, 9-Bhadurshah Zafar Marg, New Delhi-110002
(hereinafter referred to as the THE BUREAU, which expression shall, unless it be repugnant to the context
or meaning thereof, be deemed to mean and include its successors and assigns) of the OTHER PART.

WHEREAS the Contractor is a manufacturersor millsor authorized distributorsor dealers (Details of
business)

AND WHEREAS THE BUREAU is a body corporate, enacted by Parliament . THE BUREAU intends to
purchase , therefore, invited bids through Open Tender enquiry dated

WHEREAS the Contractor (successful bidder) submitted his bid vide in accordance with the
bid document and was selected as ‘successful bidder’ pursuant to the bidding process and negotiation on
contract prices, awarded the ‘Letter of Acceptance’ (LoA) No. to the Contractor on

BOTH THE PARTIES HERETO agree to abide the terms and conditions as mentioned in:

“Part-111 (Conditions of Contract) of Tender Document”.

(Signature of Contractoror (Signature of Authorized Officer of THE BUREAU)
Authorized Representative)

Name Name

Designation Designation

Address Address

Seal of the Firmor Company Seal of THE BUREAU

Witness: Witness:

(Signature) (Signature)

Name of Witness Name of Witness

Address Address
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Annexure -7

INTEGRITY PACT GUIDELINES

"The Bureau" and “The supplier” hereby agree not to indulge in any corrupt practices including without
limitation any activity or action to influence the transaction on any aspect of contract and commit to take all
measures necessary to prevent corruption maintaining complete transparency and fairness in al activities
related to the Bureau. Users agree to follow and adhere with the Integrity Pact guidelines as under:

Preamble
The Bureau values full compliance with all relevant laws of the land, regulations, economic use of
resources and of fairness or transparency in its relations with its Contractor ().

Section 1 Commitments of the Bureau.

1 The Bureau commits itself to take all measures necessary to prevent corruption and to observe the
following principles:

@ No employee of the Bureau, personaly or through family members, will in connection with the bid
for, or the execution of a person, any material or immaterial benefit which the person is not legally entitled
to.

(b) The Bureau will during the bid process treat al bidders with equity and reason. The Bureau will in
particular, before and during the bid process, provide to all Contractor(s) the same information and will not
provide to any supplier(s) confidential or additional information through which the supplier(s) could obtain
an advantage in relation to the process or the contract execution.

(© The Bureau will exclude from the process all known prejudiced persons.

2. If the Bureau obtains information on the conduct of any of its employees which is a criminal offence
under the IPC or PC Act, or it there be a substantive suspicion in this regard, the Bureau will inform the
Chief Vigilance Officer and in addition can initiate disciplinary actions.

Section 2 Commitments of the supplier (s)

1. The supplier(s) commit himself to take all measures necessary to prevent corruption. He commits
himself to observe the following principles during his participation in the bid process and during the
contract execution.

@ The supplier(s) will not, directly or through any other persons or firm, offer promise or give to any
of the Bureau's employees involved in the bid process or the execution of the contract or to any third person
any material or other benefit which he or she is not legally entitled to, in order to obtain in exchange any
advantage before or during the execution of the contract.

(b) The supplier(s) will not enter with other Bidders into any undisclosed agreement or understanding,
whether formal or informal. This applies in particular to prices, specifications, certifications, subsidiary
contracts, submission or non-submission of bids or any other actions to restrict competitiveness or to
introduce cartelization in the bidding process.

(© The supplier(s) will not commit any offence under the relevant IPC or PC Act; further the
supplier(s) will not use improperly, for purposes of competition or personal gain, or pass on to others, any
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information or document provided by the the Bureau as part of the business relationship, regarding plans,
technical proposals and business details, including information contained or transmitted electronically.

(d) The supplier(s) will, when presenting his bid, disclose any and al payments he has made, is
committed to or intends to make to agents, brokers or any other intermediaries in connection with the award
of the contract.

2. The supplier(s) (s) will not instigate third persons to commit offences outlined above or be an accessory
to such offences.

Section 3 Disqualification from bid process and exclusion from future contracts

1 If the supplier(s), before award or during execution has committed a transgression through a
violation of Section 2, above or in any other form such as to put his reliability or credibility in question, the
Bureau is entitled to disqualify the supplier(s) from the bid process or take action as per the related
provisions of the RFP document.

Section 4 Compensation for Damages

1 If the Bureau has disqualified the supplier(s) from the bid process prior to the award according to
Section 3, the Bureau is entitled to demand and recover the damages equivalent to Earnest Money Deposit.
2. If the Bureau has terminated the contract according to Section 3, or if the Bureau is entitled to

terminate the contract according to Section 3, the Bureau shall be entitled to demand and recover from the
supplier damages of the amount equivalent to Performance Bank Guarantee.

Section 5 Previous Transgression

1.The supplier declares that no previous transgressions occurred in the last three years with any
Government Organization that could justify his exclusion from the bid process.

2. If the supplier makes incorrect statement on this subject, he can be disqualified from the bid process and
action can be taken as per the related provisions of the RFP document.

BUYER BIDDERor SUPPLIER
BUREAU OF INDIAN STANDARDS, SIGNATURE & SEAL
NEW DELHI
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Annexure 8

TENDER ACCEPTANCE LETTER
(To be given on Company Letter Head)

Date:

To,

Sub: Acceptance of Terms & Conditions of Tender.

Tender Reference No:

Name of Tender or Work: -

Dear Sir,

1. Ior We have downloaded or obtained the tender document(s) for the above mentioned
‘TenderorWork’ from the web site(s) namely:

As per your advertisement, given in the above mentioned website(s).

2. I or We hereby certify that I or we have read the entire terms and conditions of the tender
documents from Page No. to (including all documents like annexure(s), schedule(s),
etc.,), which form part of the contract agreement and I or we shall abide hereby by the terms or
conditions or clauses contained therein.

3. The corrigendum(s) issued from time to time by your departmentor organization too have also
been taken into consideration, while submitting this acceptance letter.

4. I or We hereby unconditionally accept the tender conditions of above mentioned tender
document(s) or corrigendum(s) in its totality or entirety.

5. I or We do hereby declare that our Firm has not been blacklistedor debarred by any Govt.
DepartmentorPublic sector undertaking.

6. I or We certify that all information furnished by the our Firm is true & correct and in the event
that the information is found to be incorrectoruntrue or found violated, then your departmentor
organization shall without giving any notice or reason therefore or summarily reject the bid or
terminate the contract, without prejudice to any other rights or remedy including the forfeiture of
the full said earnest money deposit absolutely.

Yours Faithfully,

(Signature of the Bidder, with Official Seal)
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Annexoes —Al 12

Technical Specification of Triple Quadrupole GC MS/MS System with FID

sl Components/ = Hrq-ﬁi'm:ﬁmt'
No Fixtures/
Accessories/
Spare parts/
- CHMs ete, -
i1} (2} i3
1. | SYSTEM: Gas chrommograph with digital display panel & with twe Injectors and two
detectors{ME/ME and FID). The system should be gquoted with all accessores
required o make it fally operational.
2 | OVEN: i} Up to 450°C, Fast Oven with 120 *C/min ramp, = Tramps

i) Cood=town time from 450 °C to 50 *C within 5 minutes
ii1) Should be able to accommodate two injectors & two columns
v} Automatie leak test of system through single key

3. | PNEUMATIC
CONTROLS:
4. INJECTOR

(Two Mos):

| i) Ome Injecior should be Splitless/Split

(- 100 pst or better. ull Fleetrenic Preumatic Controls/AFC with 0.1 psi precision,

i Second Injector should be Multimode/PTV with 200ul. or better Injection
Volume capability with complete solvent vaporizer system or Equivalent &
should have Backflush system, 400°C max. and = 3 ramps.

5 | AUTOSAMPLE

B LEQULD &
HEADSPFACE]):

|

e I —

' i, Furpe and Trap
bymu

! T HI‘TEE.'TDRS*

Robast Liguid nutosampler capable of injecting 100 samples or higher with
imecting volume capacity of 0.5 ul to 200 ul.

Head Space Autozampler; Capable of injecting upto | ml, with the capacity of |
roinamuin 10 vials or better that support 10 & 20 ml vial capacity with pneumatic |
contrisl with shaking

Incabation oven lempesaturg anges 50-200°C in 1°C steps.

Capacny for Incubation oven should be manimum 6 vials

Autosamplor {Liquid & Headspace) should be completely programmable from
software

Suitable purge and wap system to install on GC MSMS o analvze Pesticade
residue as per USEPA methods

The GC must be supplicd with FITY and MSMS 4]..'m;_h;u-

v Acquisition rale - 300 HZ or better

| By MS/MS DETECTOR

| 1ii) Crperating temperature limits: 450°C or better.

A} FLAME IONIZA ION DETECTOR:
i1 Linear mnge - 10%r better
i) Minimurm detectable amount with makeup gases : |3 pplisec

iv) Auto flame oot detection.

drupsle Mass Spectrometer by
The Triple Quadrupole GC M5/MS5 system must offer superior sensitivity and
robustness, fast & easy method development for multi-component
guantification and should have the following specifications

(1) Modes {MS/MS)
@) It should have Mu‘tiple,Selected Reaction Monitoring { MEM/SRM],
combined SRR /Tull scan, praduct lon sean.

{ii} len Source
a, Tt should have El soupce. F‘mgm!ifl ble upto 350 %C or better
b, I shonld have doal £ nt Tor FT,




I

{iii)T'ransfer Line Temperature =t ;

a. The temperature should be up to 330 *C or mare

{iv) Quadrupole Mass Analyzer

n.  Mags Range : 101000 amu or better

b, Resolution ; 0.7 amu of bettér

e, Mass Stability: 0,1 amu for mimimum 24 hours at consiant tempesature or
beter

{¥) Delection Sysiem
4. The detection system should be with Electron multiplier detector, linear
ramge of 10" or hetter,

ivi} Collision Energy Hange
ay B&l eV or more

| {vii} Sean Speed

al The M5 should have scan speed up to 20000 w'ses or better
b} K00 MEM/SEM transitions/sec or betler
cf 0.5 ms dwell time for MEASRM transition or better

(vill) Vacuum System
al Dual-stage turbo molecular pump of capacity 230 Vsec or better.
b It should have Stundard rotary-vane pump

(ix) Sensitivity(Reference /Demonstration) Specifications
a.  Electron lontmtion SRM/MRM
Tonization | uL of 100 fg/ul. OFN will produse the Tollowing minimmm sigreal-
to-noise for te transition from e 272 w m's 2220 3000001 ar foeder
B Instrument Detection Limie
Detection Limit 0.5z or less OFN, derived at the 9944 confidence level from arc
precision of cight sequential injections of | ul, 2fg/ul. OFN or less, acquired in |
El SRM/MRM. The same 1o be demonstrated during installation at site,
¢. Library and database: The following libriries’ database should be provided.
= Latest (as available ot the time of supply) snd licensed version of NIST
litwary. Wiley Library and Pesticide Library along with free updation of
the library till the CAMU period.
e The svstem should be suppliecd MRMSEM data base with more than
1000+ compounds (includingphthalate coatent) and minimum 6
transitinms for each compoand.

E:mpi: =
Preparation
Accessory/Kit:

Solid Phase Extraction for Water sample analysis along with consumabie for 2000
samples 1o b supplied. Cuechers kit for POW fmulk products/infant food 1o be
provided- 1000 Nos. each per matris

I'wo nos, Microprocessor based Nitregen evaporation system with 15 ml capacity
and 200 ml capacity from ambient temperature 1o 70 degree  water bath.

GAS SUPPLIES:

High purity Gases like Helium, Hydrogen, Fero Alr, Argon el as a:ppii:ah'ﬂ: 1o
the system n gas eylinders as per GUMS/MS system requirement (3 Mo, Each).

Nitrogen gencratar ol capocity (2
{separmte scroll tvp2 Air oo

ml/mtin or better) with required accessories
sor, Connecting lines upto the sysiem,

| traps/parifiers, mgu&q_rs Btc) tp

supplied only in case the sysnem requines




e
‘_ 1 Hiuugu-ﬁ' gas for its operafion, the Nitrogen penerater should be enpable of
- generating gas having minimum purity of 99 9995% with certificate.

Reguisite regulatory certificates for the exliniders o be provided. Commisskoning '
ind installation of all the required gises meluding wbing, manifold and
purification penel to be done as per the site requirements.

i) Automatic Change Over Manifold for each gas line/GCMSMS

i1} Two stage 55 (316) Gas regulator with Teflon Diaphragm for each gas (01 M
' eneh) ;

it} Complete Gas Purification Panel with fittings, Tubing with Colour coding
sleeves (approx. 150 m) & insiallation of all gises

iv] Renewable In Line Cas Porification System
v} Renawshle gas purifier canridge, Spare Set

vil Gins clean fillers/ Traps (6 Mo}

10 SOFTWARE A) SOFTWARE: Windows Based scftware with muliitasking and capable of
AND performing the fallowing functions
RDWARE
. l‘;:gl.r.- ::,ml { Tt must be able o contrel all the devices from same software. Quantification

contioh ol wofiware for batch process must confirm the analytes as per regulatory
| Bofeware & requirements in food and environmental sample analysis as per the applications

| Hasdeain) specified. Thata goquisition, integration, calibmtion, quantification and QC
calealations must be autotiaied. Autematic MEM/SRM method Development
miust be feasible

| All Flow Conreller e, Carrier flow, Make-up fow, Hydrogen flow, Air flow

ete. with digital calitwated Flow Meter | for Gasas well as Liguid from 0,1 mito
| 400 mil), Value should el throngh Software by PC. \anual and Auto tune oplions
| should be provided.

Library searching facility with Licensed NIST, Wiley and Pesticide Library {in
CLVROM Format with Online updatios ). '

Fatty Acid Methyl Esters, and artificial lavers,

Licensed software should be provided & it should be 21 CFR part 11
com pliant.

B} HARDWARE: , Intel core 17 (™ generation or betier) processar. 16 GB RAM
or more; 1 TB HDD or more, LED Elat-Color size-27" of bigger, DVD
sultidrive, USE Port minimum 06 Nos, Ciptical meuse with pad, Keyboard, laser |
Jet Printer Color or higher configuration for use with the above system to be |
provided. |

Computer should have licensed version of Windows 10 and other supporting
softwares installed.

11| T, PQ: | On site §0), (W) of instrument glong with document to he prwidré:_ﬂ: mpplier_
1o assist il satisfactory PQ of instrument.

5 TAPPLICATION | The Application support Tor stated apphwations required during method

SUPPORT: | development and validations { Packaped drinking water/Packaged natural mincral
water snd milk powders/infant foods —any Two la be decided by user lab) must
.| be provided.
13, | Additional & Bl filament 1 06 Nos
~ Consymahles as i . L o - j




T | per stated . SEFTA for injectors: Moo stick, Low himi 'Iﬂﬁ'l pmmwﬂﬂmi =1
application: Max. Temp 400 °C (for cach injector) (200 No.) |""
g, Lingrs:

1) Suitable Inert Injector Liner for 55 & S5L (20 Mo
i) Suitsble Injector Liner upte T pl (6 MNew)
(i} Suitable Injector Lirer upto 230 pl. 16 Mo}

iv) Liner O-Rings Max Temp 3755C (100 No. )
4. Graphite Ferrules and Nuts for injector end and detectar endl: 50 No. each
For GOMS/MS and FID
| ¢ VIALS, CAPS AND TOOL FOR ALTOSAMPLER (Only Compatible
| | | sizes should be supplied) : |
| iy Vial sets 1-2m, serewlcrimp type Amber glass - 2000 Mo,
| il Vial sets [-Iml, serewicrimp type Clear glass - 2000 .
| i) Recovery vials clear glass— L0 Mo
| | iv) Head Space Vials (0l & 20 ml- 1000 Nos each
| v)  300/500 pl vinls inserts — 250 Nos |
| | vi) Septa PTFE/Silicane (far 1-2 miL Vials) - 2500 Nos
| vit) Injector Septa — 500 Nos
I vini) Gorage Racks for (for 1-2 ml Yinls) - 5 Nos.
! | iy Storage Racks for (for 10 mL. 20 ml Vials) - 5 Mos. |
| | x) Ergonomic crimping woals for different vial Types
111 Ergonomic decrimping/decapping roods for different vial types |
|| || | [ Autosampler Syninge |
iy 10 pL (06 MNos.)
| i) 30 pl. (02 Nos. )
| iy 100 b (02 Mos) |
| iv) 250 pl. (02 Nos.) [
| | | g HS syringe {3 no. each) or suituble applicator ol equivalent numbers ||
| | | b Aniopipetics . |
i) Eppendorf Pipete 10 Ol — 2 Nos
i) Eppendorf Pipette 100 — 1000 ul—2 Nos |
| iiiy Eppendorf Pipette tip for 10 - 100p] & 100 LO00L {1000 MNos each) |

| iv) Storage rack Tor tips (10 - Vo0l & 100 - 1000pl - {12 box each
| Calibeation certificates with propet irnceability to be provided for all pipeties |

| i Pesticide grade glass wool: 0 Packet |
|
\T’.. COLUNING FOR | Pesticids calumn (30m x §35imm ~ 0,25 (DB-3MS 4 no., DB-608 Bl nos |
GO 1. 2560 for fanty acids (100m X 0.3% mm X 0.25 pm) or equivalent 02 Nos.) |
| APPLICATIONS | for all sperified matrices shiuld be provided
- - _ . " § |
|- 15, | Certified All pesticides and their analogues & their 150mers as mentiened in anpex D o 1S |
| Reference 14543, annex N to 15 13428, PCRs & PAHS (detuils at Anpexuns A except 2.4
| Material | 1 & lsoproturen, All CRMs should be as per 1SO 17054 and shall be supplied
| with at least | year ahvelf life/vatidity at the time of supply (the supply should be

adequate enough [0 meet {he requirements for analysing appris. 50 BIS samples
| per manth For 3 years. Based on the instrument requirement quuted, The supphier |
| 1o specify the quantity 1o be supplivd howw they have armived ot the quantity.
| | CRMs for individual pesticides mm:a:l except for PCRs and PAHS where |
| = | mixlures to be provided) _,_.,,.Il

" T—

—gp— e ——




= | TOOLS AND

Septa Remeving Tool, Tubing Cutter with rotating blade for column, Tubing

KITS: Cutter with rotating hlsde for column for stainless steel wbing {1116 & |78 inch
tuhing), Tubing Cutter fir plastic tubing with separate blade sel.
7. | APPLICATION, | On sitc comprehensive application trining for seientific/technical personnel
OPERATION operating the system and support services till cusiomer satisfaction with the
AND system followed by two wepks comprehonaive training o 1We personnel o
MAINTENANC | aperation and maintenance and application aspect of the instrument at supplier’s
E TRAINING laboratory. On-site training should be provided on Half yearly basis for two years.
COMPONENT: _
18, | VALIDATION: | The supplier shall have Lo carry out an-site validation of method for analysis of
pesticide residues. PAHs & PCBs in Packaged drinking  water (IS
14543 ¥ Packaged natural minem] water {15 13428:) and pesticide residues in milk
and milk products/Tnfant food (Annexure A
sdethod validation shall be part of suecessful installation and commissioning. The
| validation has 1o be compleied in maximum of three montha.
(9. | Warranty i1 As per tender documen!
period: | i) During CAMU period, two Preventive maintenance visits /vear with PM kil
- and unlimited breakdown visits 1o be included.
i) Warranty & CAMU to inelude third-panty supplied items alsa.
20, | Satisfactory [ As per tendcr dacemen
installation &
perfvrmance
FEPOTs | —
2k Other terms and L. UPS Onling UPS with isolation tramsformer of 15 KVA capacity with at
. conditions teast 120 min back up. UPS should be under warranty for 3 years,
7 Instrument/Column should be suitable for testing of pesticide residues in
Packaged Drinking WaterFood.
1, The system must be factory tested and & certificate should be provided.
Supplier o spevily pre-insallation  requisites and amy  other
sflsichmentaceessory necessary for opemtion of the equipment as per the
= reguiTernent specified by BIS , |
2. | Additional 1. Suppliers need to prov ide the details of pre-installation requisites and ail
Features requined aecessories

LGguipment shall be 21 CFR Part-11 complant

Temsming; As per tender document

Warranty and Maimenance: As per tender document

PO [Desktop) as per latest specs of operaling Syslem, Processors, & Go

or more RAM, | TB of more storage, with necessary peripherals

[ Wireless keyboard, Wireless Maouse, Printer and UPS),

6. System software shall be compatible with LIMS for remete obgervation
of data with temper-proof backyp facility of data along with Conneclivity

with Ethernet/| AN, f i

e g

L o .

gl Y
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A
A irekire - A
A List of Pesticide Residues (except 2,40 and lsoproturen) in Packaged Drinking \Water as
per dnnex D of 1514543 : 2016 and Packaged Natural Mineral Water as per Annex M ot 15
13428 ; 2005, PCBs end Phﬂsﬁ_as per table 3 of 15 14543 2016 & 1513428 ; 2005)

| 5.No | Name of Contaminant LLimits as specified in 5
| 1. | ppooo Less than D.0J01 mg/l
i | ppDDE Legs than 0.0001 mg/t
3, o,p-00T Less than 0.0001 mg/!
4, | opoDD Less than 0,0001 mg/l
_5- p.p-D0T . Less than 00001 mg/)
6. | opDDE Less than 0.0001 mg/
7. | mpna- Koo Less than 0.0001 mg/
B | Beta-HCH Less than 00001 mg/|
8 Gamma HCH [Lindane) Less than 0.0001 mgd =]
| 10. | Dala HEH B Less than O,0001 mg#
il | alphoEndosiphan | Lessthan 0.0001 me/l |
12. | Beta-Endosulphan | Less than 0.0001 mg/| ]
A E . Endosulphan Sulphate Less than 0.0001 mg/l i
. | Chigrpyrifos . Less than 0.0001 mg/|
|15, | miachior Less than 0.0001 mg/!
16. | Butachior | Less than 0.0001 mg/l
17. | merin Less thar 0.0001 mefl
jTE- I Die|d.ri_1'1 = _L,u_ﬂ thian D001 sl |
¢| 18. | Phorate Sulphone Less than 0.0001 mg/| |
[ 10 pharste | Less than 00001 mef)
IL. | Methyl Farathion Ll:ssthan 0,000 mE/l
2. | Exhign Lessthan OD00L mefl
13 -E.l;'la-lnn:;m B | Lnss_ﬂtan 0i0oal m_a.l'.l
___?4 Malathian Less than 0.0001 mg/t
25 | Monocrataphos Less than 0.0001 mg/|
26. | Methyl Paracaon Less than 0.0001 mg/!
7. | Atrazine Less than (LGOD1 mg/l
25| Pharate Sulphoxide [ Less than 0.0001 ma/!
| 73| polychiorinated biphenyle (FCB) Mot Detectable
30, | polynuclear aromatic nydrocarbons HDIF‘E{ELEI_;}-_E_EE




v Hgé

FSSAl irements ticide residues for milk and milk
ets provid FA
51 ND. Name of the Contaminants | Tolerance limit mg/eg (pem) |
i1, Adrin, dieldnn {the limits apply to aldrin and dieldrin | 0.15 (on afat basis) '
singly of in-any combinalion and are expreased 45
deeldrin)
r Chlgrdane [residue 1o be msasured as ds plus trand | (.05 (on o fat basks]
chierdane|
3 0.0.T. (The limizs apgly to 00T, D00 and 0.0E, | 1.25 {on a a1 basis)
| singly ar in any gombination} |
4. Fenitrothion - 0.05 [an & fat basis)
(5 Heptachlor fcomblined residues of hoptachior and its | 0.15{on a Fat basis)
gpoxide to be determined and expressed as
HEPIathlnr}
| B Hexathlorodycle hexone and its lsomers
Alfa (o] laomer fille (whoke] 002
Bata () somer | Milk (whela] D.032
Gamrna jy) lsomer {known as Lindane) < | Mtk 001 (on whale Basis) '
Witk preucts 0,20
Dzt (5 ISommer 3 Milk products (having bess
than 1,20 (o whole T per
cant far} basis]
Wil {whiole] 0.02
T Chionemvinghos 0, 2 [fat basis)
8 Chlargyrifos 0.1 fat basis]
L 24D == 0.03
10, Etnion [Residues to bedetermined as ethion and its | 0.5 (fat basis)
. oxygen analogue and expressed as ethion) =
11 Monecrotophos Qa2
1% Paraguat Dichloride {Determined a5 Paraguat fotille fwhele) 0001
cations) u
13, Trichlorfon Milk {wheole) 0.05
14, Carhendazm 010 [fat basis]
15, Benamyl 0.10 (fat basis}
16 Carbofuran (sum of carbafuran and 3-hydraxy 0.05 (fat basis)
] earbofuran expressed as carbofuran] .
Iy Cypermethrin {sum af somers] {fat saluble residug) | 0.01 {fat basis)
18. Edifenphot .91 [fat basis)
149. Fenthien (sum of fenthion, its cxygon anafogue snd 0.05 [fat Basis)
their silphosides and suphanes seprewed as
| fenthion) e
20, | Fenvalesate {fat sohible residug) 0.01 {fat basls)
1 | Phenthoate | 0.01{fat basis]
21, Phorate (sum of Prorate, its oxggen analogue and 005 |Tat basks]
their sulphoxides and sulphcves, sxprassed as
- phorate) | !
| 23, | Pirimiphos-methyl F ¥ 0.05 {fot basis) i
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AnNEAURE - Al

TECHNICAL SPECIFICATIONS FOR Liguid Chromatography Mass Spectrometry (LC-

MSMS) (TRIPLE QUADRUPOLE) required

to carry out the analysis of food commadities far

cortaminants like pesticide resdues, aflaloxins, dyes, antibigtic residues drug residues. and other
micra nutrient analysis. The supplied equipment should meet all the IQ/OQ/PQ crteria required for

1S/1SOAEC 17025 accreditation

Model:

S,  Parameter Description

No. | et .
' HPLC: High pressure Quaternary gradient operations and

i _ capable of swilching between four solvents |
1. [Flowrange 0.1 to 2.0ml or better

2. | Flow rate accuracy | should be +/- e s
3 Flow rate F'I‘E'i::"iﬂ’lun should be 0.075% RSD or better

4. Compaositional + 0.5%
| eccuracy s .

5. muimum Prossure, should be 15 000ps1 or more

B. Split or divert faci

L tolerance
|

jity after column, This should be programmable ta divert flow to
waste and reverse dunng tne LC run/program.
Resarvor tray & automatic rinsing kit must be supplied.

T
‘8. | Degassing Unit:
| 9 Auto-Sampler/
LAY

Online membrane degassing unit

The auto sampler design should have variable injection
volume between.
Temperature setting
e

| Suitable racks capable of helding minimum 100 vials at a
| time for handling 1ml and 1.5m| Vials should be offered

range should be from ambient to =4 to

R -3 I'

Carry Owver

10.

Photadiode Array Detector (PDA)

The
wavelength
range

« should be 190 nm — 700 nm or mare with D2 and W
Lamp as light source

« \Wavelength accuracy should be +1 nm.
The Noise Level must be iess than 0.8 x 10 " AL

« The photo-dicde array detector should have 512 or
more elements with resolution of 1 Znmielement or
better.

« It should have automatic wavelength accuracy check.

§4. | Column Oven:

"The tamperature range should be ambient to 80 deg C.

(o .

The oven should have temperature hm_i_'r/_c%i_a_@:__a and femperature fuse.
|_T5huu1d be able to handle at least 2 Nos|of 25 cm ko

mns w_'r_thm the oven.
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12. | Workstation Software:

T o155t icensed Software to contral all the modules of LG and MS.

| isotopic mass, Parent ion,
System suitability, System

which comply with Good Laboratory Praclice (GLF) and Regulatory Conformity

"Application software should have the database of contamina nis (Pesticdes, veterinary drug
residues, mycotoxing, dyes, antibiotic residues, etc. perlaining to Molecular formula, Mong

Collisian energy, &tc.
security as well as System check functions must be provided

eneration, self-diagnosis

it should take care of instrument control, qualitative and quantitative processing, report

“Auto Starl-up and shuidown of the MS should be possible using a single key operation

and auto-tuning.

| Technology for system op

and methed develepment for SIM and MRM scans

imization and stalus monitoring with automated sample tuning

MSMS Acquisition mode must have various modes apart from MRM eg. Product ion scan, |
Precursar ion scan and Meutral ion scan

' MSMS Detector

13 | Auto-tuning

14, | Mass Range

Auto-uning with sensitivity and resolution optimization for
botn positive ion and negative ion modes.
I_‘15-1 500 amu or better

(15| Scan Spead _
16. Hasplutiu n

Shouid have the scan speed of 15,000 amu /sec or better
1 amu or better at unit mass resolution

17. | Mass Accuracy

18| Mass Stability

0.15 E}El_{nn or better B
0.1 Dalton cver 24 hours or betfter

'19.  Sensitivity

ES| Positive: 1 pg Reserpine (on column), specify the
following with documertary evidence: {a) Chromatographic
signal to noise (S/N — minimum 2.00,000:1) (o) CV with
number of repetitive injections (mimmum three injections,
CV< 0.5 % or better), (c) Injection volume {pl)

ESI negative: 1 pg Chloramphenical (on column), specify the
following with decumentary evidence: (a) Chromatographic
signal to noise (S/N - minimum 2,00,000:1) (b) CV with
number of repetitive Injections (minimum three injections.
Ve 0.5 % or better). (¢) Injection velume shouid be 1.0 il
with 1pg/ul -r._annca-niratiun_

3

Polarity Switching| +ve | -ve polarily switching time between alternata MRM

scans: 25ms or better (specify switch over time
ard stabilization time] without disturbing analysis

"21. | Source cleaning

22. lonization source | Should include both ES| source and APCI source, with easy |

The cleaning of source should be possible without venting the
vacuum of the system

interchangeable provision at the customer end.

23. Operating modes | Full scan. SIM, Product ion scan, Precursar ion scan,

Neutral lossigain scan, Multiple Reaction Manitoring,
Information dependent acquisition system of eguivalent |
ccan mode of MRM to high sensitivity product ion scan for

| ibrary -

| conformatipn, Automated tuning




_
34, | Columns (suitablel C18 2.1 X 50mm 2.5 um —2 nos I
for analytes given C18 2.1 X 100mm 2.5 um -2 nos
| above): | Suitable guard columns with connecting union —4 nos each
25. Spares: LC-MSMS startup kit
All required traceable standards for Mass calibration and
tuning and HPLC calibration should be provided

| Additional vacuum pump oil 1o be provided
Sul, 10ul, 20ul, 50ul and 100ul loops to be provided

26. Nitrogen Gas| Nitrogen Gas generator with external compressor having
Generator: 300L/min generation capacity. Along with shade for externa
= iF compressor and necessary tubings and electric wiring. |
zuitable of providing gas with purity > 69 899% should be
supplied.
Other Required Gas cylinders with necessary regulators
| fittings if required should be provided (2 nos, each).
27. Warranty: i} As per tender
i) During CAMC period, two Preventive maintenance visits
| lyear with PM kit and unhimited breakdown visits to be
included.
| iit) Warranty & CAMC to include third-party supplied items
also.
Maximum breakdown period should not exceed T2hrs.
| | For any breakdown exceeding this duration warranty period
_ | | will be proportionally extended.
| Consumable All consumables/spares like syringes (2 nos), peak tubings/
s/ Spares cutters, etc which needs frequent replacement should be
| provided in sufficient numbers o operate the instrument for
next five years.
| Al least 5000 nos. of vials with caps (plus additional 5000
| caps) of 1mland 1.5 ml each or suitable shall be supplied
| Reserpine standard 1mi x 6 with certificate shall be provided
| _ | gver a penod of § years. . il
28. Additional Adaitional Manual Syringe for manual tuning
|| features s
29. Instrument To be done with traceable standards far the first 2 years (at
performanc the time of installation and on each maintenance wisit)
e Required documents, kits and required standards as required
verification
(1Q,0Q,PQ) | :
30. Desolyation/Bioc | Should be 500°C or more
k Heater
| Temperature N—— ; |
i 3. System Software | Software (Licensed) must be Mullitasking type. It must acquire a
| process the data simultaneously e Application manager musl DEI
es,

| mmpg}iblﬂith data of full scan. SIM/SIR or MRM for Pesticid
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Mycotaxins, Antibictics, Dyes, Vitamins and Ayurvedic Plant
Exiracts e Dats Acguisiton, Peak Integration Calibration,
Quantification and QC calculations must be fully automated 12 «
The Quantification method editor must be viewable in page view or
spreadshest. « Application manages must allow to monitor the
molecular ion and up to 04 (four) » Confirmatory lons or betler =

Musl be {!Ellpahle of performing the following functions and should
be upgradable + Workstation must be abie 1o control the M3,

acquire, store, process and reproduce the data by the Eama

computer * Workstation must be able to control LC, Detector an
auto sampler. * It must ba able to regulate the gas pressure an
flow during the data acquisition and append to the relevant data file.
. Software mus! have automated calibration and Quantitati '
optimization. » Automated MS to MSIMS switching during a singl
un  with user selectsble crteria = Perform alternating
positive/negative scans in one run * Autornated Quantitation and
reporting of acquired samples. - Data may be processed as it s
| | beingacquired |

32. | Validation The supplier shall have to carry out vahdation of method for
| | analysis of pesticide residues in Packaged Drinking Water (IS

14543)/Packaged Natural Mineral Water (1S 1342B) and Pesticd

Residues & Aflatoxns in milk and milk products. Antibiotic residu
in Milk and Milk products. Method valication =hsll be a par
| successful instabation and commissioning, The validalion has to be

L. completed in maximum three manths ]
33. Application, On site comprehensive application training for scientificitechnical
Operation And | personnel cperating the system anc support services till customen
Maintenance satisfaction with the system followed by two weeks comprehensive

Training training to two personnel on operaticn and maintenance and
Compenent: application aspect of the instrument at supplier's laboratory

Training should be provided on Half yearly basis for two years at

BIS Lab. '

34 | Other conditions: | The system must be factory tested and a centificale should be

provided
) | Suppler 1o specify pre installation requisites
10KV A UPS with isolation transformer with minimum of 120 minute backup time for

supparting the instrumert. The same should be under warranty for atleast 3 years.

All the required necessary Gas generators, Gas cylinders with appropriate purity and
dual stagesteel regulators (two far each type of gas) should be provided:

Must include installation and maintenance of LC-M5/M5 kit.

Offer must include declzration of ten years use guarantea with full support

including spares, consumables, accesscries and upgradation of instrument

and softwaras.

iristallation and demenstrating the performance as claimed in the offer at the installation
site.

s Onsite training must be provided at the ipstallation site by applicaticn engineers after
installation and performance demaon 51._:#21 jon (at least two visits).



AHNEXURE = AT

Technical Specification

| Paramoters
Description

| Spark Type optical emission spectromeler Floor mounted minimum foot

Specifications for Spark-OES

print meant for chemical analysis of ferrous, and non-ferrous metals and |
alloys. The system should have latest sofiware for analysis and calibration
for the defined multi-base allays in Selid form.

Metal/alloy  bases/

standards:

T Annexure A mentions the compositions and dimensions of the Certified

| should fall in the range piven in the min% column for each alloy type in
| pach hase. The hidders’ equipment will be ranked pccording to the lowest

Vendars have to provide 2 CRMs each covering the minim ey and mesimam
paints in certified range/value for the alloys mentioned in Annexure A.

Reference Material (CRMs) for Ferrous, Copper, Aluminium, Tin, £in,
Nickel bases required along with SUS standards.. Annexure A gives the lisi
of ranges of maximum and minimum % of an element detectable in esch
alloy type. The min represents the mimmum detectable wi%n of the
clement in that alloy type. The minimum detectable limit of the equipment

minitium detectable limit for each alloy type. We may ask the bidders to
verify trial sumples or ask them te demonstrate the capabilities of their
equipment as required.

‘Detector System:

Fully PMT hased detectors only. Multiple detectors fo cover the range AS
per specified metal alloy bases with superior resolution and signal to noise
rtio.

| Diptic System:

| Optical systems should be stabilized against lemperature fluctuations,

Vacunm based opiic system with focal length of 600mm of better.
Wachine should have facility 1o add PMT in future if required, The limit on
the no of base and PMTs that can be added should be 63 PMT s or better.
Lristrumens shall have high resolution mult detgetors.

Order of wavelength should be of first order. Minimum effective
wavelength range of 130-650 mm or more.

High resolution grating of 2200 grooves/mm or better. Accuracy of the
equipment should be of thind decimal.

.-"'ma]yliéall software:

' chemical analysis of elements should provide greatest fexibility in lerms
| of, operation, calibration, analysis of the specta. The software should be

removable media deyices. Softyape and database upgrades to be given at |

Softwares: 1) Equipment control te seamlessly control the equipment and
display the results and analysis, b) Software (Imtegrated or scparage) 1o
perform qualitative and guantitative elemental anulysis ¢l sofiware for '
grade identification. d) Tactory set standard Ferrous, Aluminum, Copper,
Niekel Titanium, Zine. Tin alloy databases and factory settings for quick
analysis with minimizing runs on CRM samples. The analysis of tho results |
should be automatically giving us the composition i wi%s/ atomic Ya'ppm
with the possible errors [or each element. However, provisions ghould be
provided o save the raw data whenever Necessary. Latest software for

buill such a way that it can hint imerferences between two glements when
present together. The software should enable printing out of the resalt and
also to enable saving data before every data processing step. The software
chould come with robust background idemtification and peak
identification algorithms. Hnﬁuqi should be provided in softeepy through




i |

lcast up to the warranty period.
Spftware must be Multitasking type. It must acquire and a5 the data
simultaneously. Shall be fully compatible with LIMS available with BIS
Luabs. » Data may he processed as it is being aequired

Structure:

provided. It should in with for simualianecus measurement of all elements.

Arzon Nushed spark stand with maximum freedom and flexibility to be

PC& Printer:

i

Personal computer with colour Laser Printer, The PC musi have minimam
& OB RAM, minimum 300 GB HDD with Win 10 OS5 and Recommended
Windows 10 Professional with installed CD/DVD software. Antivirus

coftware shall be preloaded in the system, All the software provided should
L _ | be original software with License key as applicable. i
Aragon Chas During analysis not more than 4L and during Steep not more than (1,1 L/ min)
Consumption arlelse 1004 or more sparks per standard 7 cuM cylinder =
Power Supply STV - 230V Single phase 4kVA B

Validation

The suppier shall have to earry out validation of method for ﬂnﬂj'}'ﬂ'i.?nﬂ
clements in various base alloys given in Annexure A The validation has 1
be completed in maximum one month.

Ag'li-::atmn. Operation
a Mainienance
Training Component:

On site comprehensive application training for scienti fic/technical personnel
operating the system and support cepvices till customer satisfaction with
sysiem followed by two weeks comprehensive training 1o two personnel on
operation and mainienance and application aspect of the ingirument sl
supplier’s laboratory. Training should be provided on Half yearly busis fo
Pwio years il RIS Lah. a

COiher conditions:

The system must be factory vested and a certificate should he provided.
Supplier w specify pre {nstallation requisites. J

Progam sheet &
dalibration ranges

Fquipment should be calibrated for the different alloys as per g‘ivEli
analvtical program sheet for all the sbove-mentioned bases (Annexun Al |
Calibration certificates/reports with traceability to be provided

[ Warranty

{i Comprenensive Warranty on all parts except consumables for at

least 6 years from the date of satefactory installation shall be
provided by the manufacturer & two Preventive maintenanca visits
fyear with PM kit to be provided durng warranty period.

i) During CAMC period, two Preventive maintenance visits lyear |
with BM kit and unlimited braakdown visits to be included. _
iii) Warranty & CAMC to include third-party supplied items also,
Maximum breakdown period shoauld not exceed 72hrs.

For any breakdown exceeding this duration warranty period will be
proportionally extended,

Siandard AcCCEssories

Srandard accessories are to be supplied with the machine for regular and
smiooth operation, Different sample holders need to be provided for wire
and plate samples

If Nitrogen. Argon or any other gas is required one set of cylinders,
regulator and eylinder trollies provided.
Argon gas purifier shall be pravided

Upgradation for

additional marmx

Al site

Power suppiy/stabilizer

FIOV + 10%, 50 Hz, AC supply. |

| Additional items

|, Dperation and mainienance marual 10 be prov ided in bard and oft |
copy form with the unil.
2. Application nates (CD-

OM) for elemental analysis in ferrous,
coppeT, Alurﬁﬁ‘m um, T,

Nickel & Zinc alloys or as applicable. |




| st
performance
verification
(1,00, PO

I To be done with traceable standards for the first 2 years (st the time of

3. Operation kit comprising all required items fike pump, wbing,
trunsfer tuhing, work coils ete. for startup’ regular operation of the
instrument

4. Consumables including emery paper for ferrous and non-ferrous fior

three vears operation of system for main OES unit are required

High speed disc grinder unit (closed type) to polish the samples with

2800 rpm minimum shall be provided

At -~

T

nstallation and on cach maintenance visit)
Required documents, kits and roguired standards as required

Safety

The design of equipment shall ensure safety of aperators and equipment at
all times, Exhaust filters system for flushing out of argon gas.

Alter sales support

Additional accessorics to be supplied along with the main cquipment

1) Basic grinding machine/sample preparation tools required for ready functioning
2) Isalation transformer of optimal size o isolate the system from surges in all lines {MNeutral, Phase

and Earthing)

3 UPS: Minimum 3KVA UPS to give 30 mins or more baﬂ.up.
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Elements and the range of factory ealibrations for different Cu bases

Flement | Bronie | Brass Pure ]
Ci r
min max min | max(£10%) I:IEE: m;é-.;:ll]
&n 001 - 13.5-163 0.001 22 (LEHIOS - 0.1
.5 i), 1 _ 0.1 e
Ph (007 10-12 Ry A]! B D001 - | (.1
R .1 0.1
Zn 0.001- 3543 9-11 0.0 00,0005 - 0.1
- S = 0.1
Fe (3.001- 0.6-0.7 (1O 31 0,002 - 0.1
0.5 01 | .1
Mi 0.001 - 4,553 0.001 3.2 0.001 - 0.1
0.5 (.1 0.1
Al 0,001 - i, 0.001 5.0 (L001 - (.05
1.3 09 .1 (.05
0.
1
Si 0.001- 0. 0.001 0.7 00,0005 - 0.03
0.5 63 A).1 .05
.
77
As 0.001- 0, {.001 0.2 (.00 - i1
0.5 18 0.1 0.1
i,
22 £
hin T 0, {+ W} 5.2 05 - .05
0.5 27 | -0l 008
I
f 33
Bi (1,001- i, 0,001 n.0s 0.0003 - 0.02
(.5 IR -1 0.02
.
. . x
Sh 0] - 0.9-1.1 (.00 .45 (0.002 - .1
- .5 0.1 0.1 )
Mg .00 = 00005 - 003
-1 0.03
P 0,001 - 0, 0001 0.16 L.0005 - 0.1
0.5 72 a1 1 (.1
0.
48 ) )
5 0.001- i1, 0.001 | o4 (30005 - 002
0.5 15 0.1 0.02
0.
18 p F/\ .







” Pure Inconel Ni-Cu-Sn
Ni
clement min max min max (£10%) min max (=10%)
S N ) g i
| % A01- 1.50 (LOOT- .10 0.001 0.13
(.1 0.1 -01.1
5i 0.001- 6.00 0.001 - 1.00 0.001
i1 i1 <01
Mn 0.001- 3,00 0001 - 1,70 [0.00 ] 220
0.1 0.1 i 0,1
[ 0.001- 1,00 (0 - = .02 0,001 1.00
0.1 - 0.1 -0.1
) 0.001- 0,20 0,041 0.22
0.1 0.1
Cr 0.001- 33,00 11 - 28.00 LT}
0.1 13 0.1
Fe 0.001- 30.20 4-5 28.00 (001 340
...... B3 T — 0.1
Mo (0,0 - 3700 D00 - 10.00
__ 0.1 0.1
k') [0k ] = |40 0.001- (.05
(1] 0.1
W 0.0 - 4.50 0.001] - 3.00
g1 0.1
I 0.001- .50 0007 - 2.60
o1 (.1
Cu 0.00]- 50,00 (.00] - .90 206-28 7,00
01 (.1
Nb 0,001 - £.00 0.001- R
i1 (1.1
Al (L00] - 7.00 0.001- (.80
0.1 0.1 -
N (.00 - (.03 0.001- (.03
: u_'.];_ e e - .F].'.l.. — .
&} 0,001 - 320 0.041- 0.01
B9 0.1 ;
Co 0.001- 23.00 (0N ] - 3.30
0.1 0.1
Ta (.001- 450
e | .
’r 0 - 07
0.1
Mg 0.001- 0.13 0,001 0.14
i1 1
Ph 0.001- 007
0.1 Yy
&n D.{l}ﬂll- 12.00 -8R 14
Q.
£n ﬂ.{f:li:l— .40
Ni Reference Refercnce oy Reference
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Elements and the range of factory calibrations for different Tin bases

Sn General sn-Cu-5h S
. Pb ]
min % max min% | max min % max
(£10 (E3 {1 10
Ph 0.0001 - 0.0 0.0001-40,1 3.50 10.00 70,0
4 0 . g ]
Sh 00001 - 15.0 0.0001-0.1 1500 | 0.0001-0.1 | 63
0.1 0 |
A% .00 - a.60 0.0001- 0.60 n.ooor- | 003
0.1 0,05 0.001
Bi 000K = 0.70 0,000 ] - (.70 00001 - 030
D05 | 0.05 (.01 ]
cd 0.0001- 150 0.0001-0.1 1.50 0.0001- 0.01
- 0.1 0001 |
In 00001 - 0.7 DN - .07 (0.000] - 0.01
0005 0.005 0001 |
Ag 0.0001- 5.00 0.0001- 0,90 0.0001- (o7
_ AN 0.05 0.0035 :
Cu 0.0001- .00 OO0 =10 1 500 0.0001 - 0.23
| 01 i ) 0.01 p
Al 0,000 1 - 0.07 0.0001- 0.07
0,003 | 0003 -
T Fe 0.0001- 0.10 {0.0001- TN 0.0001- 0.03
B 001 0.01 0003 L
Ni 0.0001- 1.20 0.0001- (.60 00.0001- 0.02
0.1 a 0.05 = 0.001
n 0.0001 - 270 00001 - 0.02 00001 - 0,03
i (.1 0,011 ) 0.001
e (3, (ahia] - .55
(.03 . .
Ie 0.0001- | 003 0.0001- 001
. o000 0.001
P 0.0001- (.01
u"'“':ll__ - e ]
Al 00001 - D.18 0.0001- 018
_ (.01 ; | 0.01
Ha 0.0001 - (.16
0.l — _ = 2o
Co (a0 1 - 003 00T - 0.03
| 0001 0.001
Ga 000601 - 0.02
0.001
5 0,004 - {101
0.001 o
Se
Sn Refersnce Reference | Reference

Flements and the range of factory :nlit{gﬁnm for different Fe bases




[ Eleme | Low Alloy Steel Cr-Ni Steel Cr Steel
ni |
ol max 2 [ max 3 | max
%
—¢ [ ooo-o | 2 | 000101 0.15 000101 0.15
Si 0.001-0.1 1.7 0.001-0.1 ] 0.001-0.1 3
0.001-0.003 0.0 (.03 00001 - 0,03
s 7 0.0081-0.0035 0.005
P 0.001-0,01 0.1 | 0000003 [ 004 0.001-0.005 0,04
 Mn goolot | 2 0007101 .5 0.007-0.1 1.3
NI .0 1-0,1 i3 34 31.0 0.007-0.1 30
Cr 0.001-0.1 i 3-5 0.0 89 IT0
- Mo 0, 001-0.1 1.6 000101 1.6 0.001-0.1 i6
Cu 0.0aT-0.01] 0.3 0.001-0.01 IRE 0.001-0.01 0.35
Co [ 000101 | 03 T 0.001-0.0T 4| 0.001-0.01 0.4
ol U.E_Hjl-ﬂul u.l = - | ) T
Al | 000101 {5 | 000001 | 0.2 gom-go1 | 02
— Wbk | 0.00i-0.01 u'51 (007101 1.6 0.001-0.1 .6
— W | 0.001-0.1 3 0001001 .23 0,00 0.0 0.35
As 000 1-0.01 0.1 e -
Tt B.001-0.0] 0.3 (.00T-0.01 047 0.001-0.01 047
v 0.001-0.05 0.5 (.001-0.01 0.3 0.001-0.01 0.3
7 0.001-0.01 02 z -
B | 000000 u.'{r 0.001-0.005 mol | oooi-oas | 001
I PB 0,007 -0.005 0.0 | D.001-001 .05 n.001-0.01 0.0%
B
Mg - - - '
10 ppm 10 ppm |10 ppm
N cnwards anwiards omvwards
¥ - - -

Elements and the range of factory calibrations for different Fe bases continued.

- Element Low Alloy Cast Iron High Alluy Cast Lron
min | i min | max (E10%)
i (£10%)
4 16-1.7 18 09-1.0 ¢ By
Si 000101 3.2 {.00T-0.1 6
5 - 0.001-0.01 14 0.001-0.003 0.08
s 0.001-0.1 I3 0.001-0.01 b4
| Mn 0.001-0.1 1.3 0.001-0.1 20
Ni 0.001-0.1 15 1.8-2 - 160
Cr 0.001-0.1 12 546 iTa
Mo 0.001-0.1 1.3 0.001-0.1 ik
Cu 0001000 i3 ENE 24
Co =
=n 0.001-0.1 [
Al pooi-oor | 0075 1 1

nw




wh I 0.001-0.005 006
W 0.001-0,005 01
Al 000101 . 0.1
5
T 000101 0.3
]
n V| 0.001-0.1 s i
7 0.001-0.1 0.1
T
B 0.001-0.01 0.1 =
— P | 0.0002-0.01 004
h |
M| 0.001-0.005 0.095
g , e
10 ppm 10 ppm
N| onwards onwards
7 = 0.001 -
n 0.05 |

Flements and the range of factory calibrations for different Al bases

Element | Low Alloy Al Al-Si Al-Mg | |
wmin Cmax (£10%) | min max (£10%) min max '
. = o .%!“_‘?I]D_

Al INTSTD, [ NTSTD. | INIsID._ [INTSTD. |[INTSID. [INESED.
N 7 0.001-in,1 k. 1=1.] 20) D.onT-0.05 |1

Fr Do0i-0.0 (O oool —od 1.2 [ 00005 |1

[Cu O00-0.01 | 0.5 0.00]1 -0.05 |05 001-0.01 | 0.2 |

Mn 0.001-0.1 | 1.3 0,001 - 0.05 [ D.6 Dool-01 |11 a

Mg OLO0T=0.T 1.3 0.001 -0.05 [ 0.7 Y et ]

| Cr 0.001-0.01 |02 (001 -0.01 |04 oaol-a01 0.3 _

Zn OOGT-0.01 | 0.2 o001 -0.01 | 03 0.001 0,01 [ 0.3 |

Ti DO0T-0.01 [0 0007 -0.01 (02 G.001 -D.01 |02

WL Oo0f-001 T 0001 -0.01 103 0.001-0.005 [ 0.05

Zr g.001-001 |01 0.001-0.005 | 0.06

 Na pool-om 003 | 0001 -0.005 | 0.03

Bi Doni-001 | (.08 D.001-0.005 | 0.03

Sn G.007-0.01 | 0.08 ool -001 01 0.001-0.005 | 05

Cd (01001 | 0.05 '

Co 0.001-0.003 | D.007

Sh (00T-0.005 [ 0.05 D1 - 601 | 0.] ,

Ca (LO01-0.005 | 0.03 TO.001-0.03 | ‘

b 0.001-0.005 | (001 0.001 - 0.2 t001- 00057 0.05

¥ 0.001-0.005 | 10.04 0001 - .01 0.001- 0005 [ 00T
Analytical Program Sheet: This table provides the approximate wavelength and typical range

in which the PMTs have to be performing. It can be betier as well, However, the wlumote
criteria would be that the vendors gives the details on the equipment’s capability as per above
min and max detectable %45 for each element as given in tables for each allov in each base,

[ Etement

Wavelength nm

-

Analytical Range

Fe

L

If‘_'j! o (")

Al




-

Te 2714 INT.STD. 0.5 - 10 or-1a |
Fe 3309 0.001 - 1.0 o001 -20
C 1930 | 0.00T - 42" 0.005 - (0.5
Si 3124 0.001 - 5.0
H 316 | h0s- 5.0 0.007 - 1.0 1
S KL o 1-35

Mn 933 0001 - 1.0 0.0005 - 20 0.001 - 2.0

Win 290.0 01-20 . [-10 - 10 |
P T78.3K2 i.001 - 1.0 0001 - 1.0 0,005 -10,1
E-] iF v 0.001 - 0.5 00005 - 0.5
Cu | 3274 0001 -0.3 0.001 - 0.3
Cu 2242 0.01-50
Cu 20,1 INT.STD. 01-15
NI 231.6 (.001 - 4.0 .00 - 1.0 TO.01 =10
NI 2277 Ti-40.0
Nb 375 0001 -2 1 - 33
Cr 2677 001 - 4.0 0.0007 - 1.0 0.001 - 1.0
Cr 080 1-40.0 0.1-10
Sn 1899 0,001 -0.2 00,0005 - 1.0

En 7.5 I-20 1O -15
As 1972 0003 -0.2 0.001 -0.2
T 331.2 o.ond - 1.0 G001 - 1.0 0.001-1.0

v 170 0,007 - 1.0 0.001 - 0.5
Mo 02,0 0.001 - 1.0

gm 2715 a1-10
] 1556 00003 - 0.03

Al 3944 0001 - 1.0 o0l - 1.0

Al 2372 I-15 TNT.STD,
LCa 3968 0.0003 - 0.01 00003 - 0.1
T 334.2 0,001 -1.0 0.005-0.3 0001 - 1.0
Ag 178.0 0001 -0.8 0.001 -0.8

Ph 057 0.001 - 0.1 0.001 - 10 0,001 - 1.0

i 306.7 0,001 - 0.1 0.0005 - 1.0 oot -1.0

B 87.1x2 D003 - 0.3 0005 - 1.0
W 04 0.005 - 20 a

o 258.0 0.001 - 10 (.01 - 2.0 0.01-T.0

[ Zn 206.1 (3,007 - 01 0.0005 - 0.5 0.007 - 0.1

/n 481.0 001 -45 0.01-13
Mg | 2807 - 0.001 -0.1 0007 =10
Mg 1838 B 0.01-15
W 17000 129 50 ppm onwards
Cd 8% L0001 - 0.15

[ Na 539.1:[" 7y 00001 - 0.0
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— Technical Specification of AAS
L]
Sl Mo | fem Technical Specification |
I. | ATOMIC ABSORPTION | + asomic Absarption Spectrophotometer ‘
SPECTROPHOTMET ER (GTAFLAMEVGA), Computer Controdled with
[GTAFLAME / VA bujlt-inn flame emission mode, Unit for Flame { Ajr

Acetylene and nitrous  oxide- acetylane), Graphite Tube
Avomizer (GTA ), Chiller ! Water circulating unit, programmable
Awto samplers for GT A and fame

o W length range [0 RO nm o wisve length

= Bemsitivity af least 0.9 abe for Spg'ml agueous copper -standard
ol ution with mir - seetylone Tome

«  Optics: Double Beom with. Crermy twumer’ Echelle or eguivalen
Monochromator with automated st seleetion

= Widith Automatic bandwidih of 022 o |0 nm
¢ Flame Atomizer; All titanium or equivalont bumer with impact bead/

Flow: spoller
= Movemenl: Aubematc  movemient  intm the sample
COMPATTMEnt

*  Alfcet from Acids AOrganic solvent: Unaffected from atmacks
by ncid solution or nrganic salvenis

*  Flarme Aliganment in Bguid beam Fully automatic, optimized
with motorized burder mount for verical und horirontal bamer
adjustmen
Sultable and acid resistant all titanium or equivalen Separate
barmess for Adr - Acetylene snd nifrom oxider sceivlienc
flomzs

*  Nemlizer High pracision ablé 1o provide manually adjustable uptake
rates material of the nebulizerand reluted Veoturd should e inert 1o
acid solutions and organic solvents

 Flame Contrel: Computerconitolled ignition

¢ Gar Control: Computer -controlled  with oxidant and foel gases
ImeHH e g Lo e nitor eonstant el osidant rafion benition

v Hafery Function; Interocking Sysiem 10 prevent igniticn

s Essentiol Inierlock Monitor; Burner type a3 well 85 ba presence in
posisioe, uir selector, Mame sensor; liguid rap level, pas supply
préssiere and airsupply anywherein the network of gas tubings in the
EVEIEIT

o Aaoimane Lamp Selection Fonction: Computer contmalled  Hallpw
Cathode Lurip selection and alignmen [amp Hofder Al least & lamp
holder with buily in power supplies. For hollow cathede lamps snd
electrode — et dizscluirpe lamps of equivalent as applicable. The
certificate of the validity of the lamps shinll be provided along with ones
uchditional st of hollow cathode lamps. '

#  Head ©ha Thsplav; Msplay facility for shsorhane: a5 well az
conceditration, Miaplay of errors o emar codes, absorhance ranpe at
bepst up 1o 2.0 Abs

*  Neale Fxpansion Scale expanclon @ leastupio | by

*  Imiegration time Integration time should cover at leasi 0.2 1o 50
seconcds Fnge

= Measurement Measwremsnis - of e,
R3O mdd OV, Backgroond only mode, Iniegration of peak
gkt end peak areas,

*  hocessories! Spares with Fl AA Syitem

«  Nugol | liGeneration _Assembly:  Shouldy be

,.
b




-

continuous  flow  based hydride ! mercury Vapour gensrar

with option of using with or without o progrommable mao

sampler

«  Precision Precisionof bettér than dratl least

|9 at ppb levels of mercury, arscnic elc.

»  Absorption Cell The absorption  c2lls material should
hawve no effect of the high heat of the Bame and the cell
for the analvsis of mercury should be of a closed cell
deraipn

«  Flame Arrester Flame areester should be provided n the
tube which connects the assembly 1o the nhsorption cell

= Cell Design holder. The design of the c2l!

helddor should give a firm nnd casity adjustable (for
aligrment) mounting on the burner lead.

+  Syalem accessories Complets with neces=ary  feapent
botlléa, onnecions aie,

Hallow Catlode lamps: Elecrodeless discharge lamps! of eguivalent coded

lamgps:, Cne lamp each for the slements: As, Sb, ¥, Ti, Mb, Ta, Cd, Ca, Mg,

Wa o, 1, B W, Cu, Fey Al He B, A, En Fola, Pia, Fn, Sn

AdrC ompressorwith Adr Filiers or eguivalent Alr Service Linit Complete with
pressure Tegulsior guite in operation, necessary whing and canmectors anid
should mest the wir supply requirements of AAS operation, Dil Free Pump
il frce pumpand moisiure wap Corrosion Resistant 10 achdic vapour umd
she drain value (if anyh should be made of stainless steel of g uivibem
comosion reststentmaierial

. All the péeulators shall e ol S5 13161, 2 strpe with Teflon Disphragm

« s Repulitors Nizous - oxide gas megulmor Mious Oxicde Cas
regulator {bwo stage] with heater, with necessary (ubinps (appros, 150
i) and cormectons. Mocessary  transformer  sheuld  be
mrovided 10 transform this supply 1 the requirements of the heater. The
heater should wark on 2301 0valis 30 He AC power supply.
s Acetylene Gas reguliior Acetylend gas regulutor (two: stage) with
Aecessary tubing (approx. |50 m) and eonnectors.
»  Mitromen Gas  repulmtor  Nitrogen regulator (wo atage) with
necessary tubings (approx. 13071 and conneciors,
o ALl gas cylinders need 10 be supplivd with necesary regulatory
cerificales.
»  mphlie Furnace Systam
« Graphite Tube Atomizer with Zeeman and Dewlerim hackground
correction & Furnsce vision $ystem aceessory o provide high
definition images of eventd |nside the praphite fumace cuvelle.
allowing monitering of the sample injection and hehnyiour durirg
the dry and ash phases of the furnace program
Should be computer controlled Tully eaclosed graphite ube
system consisting  of stahilized lemperature | total pyrodviic
graphite plate form,
s Cias Supplics; Provision of twe gas supples | programme selaciable)
with independent control over the gas supply through the furnace
= Heating Rate: Heatingrare of at least 2000°C per speond Cooling Time:
Coofing trme: 20aeconds
= Temperature Range; Temperature rangs ambicnt to 30007 or mong in
B0 bncremants

s Feedback systom: Feedibek syswem for fumace temperat contral.
interlocks for water, ges) \emperature, furnace doors ife tube




dnmage mnd mains power,
Temp. Programming: At leisieight siepalermperiiane

programming Ficility with flexibility of programme selection,

ramp time, gases, gas fow and read trigges for 20 each

Lefm paratre sap,

Conirol: Computcrcontrolled withappropriate provision for print out of
the furnace and sample pasamétens
Display: Colibraticn data / grophs, emperature profi les, fignal graphics
and the instrument sias.
Memiory! Memony should be able to store ar feast ennon volitile
PSR
Chiller ! Cooling Water Re- circulation Usit: capable ol achieving Water
Ternperupe of X degree C Refrigemting water circulation unit of
appropridie capacily. Mo discharge of water from this wares circslation
it
DATA WORK STATION

+  Application Software:

«  Programme faciliy with multisking software (Licensed
with lifetime support including upgradition)

+  Should provide complete  comrod  of
ingtrument with imstrument stalus display
anl its various accessaries.

s Provide oceurate and  eeprodocible thmée  aversged
imegration, von - averaged integrafion, multi level
calfibration.

+  Rofrwnne should handle ingtrurmnent linear
nhserhones 1eading, epncenmetion, or erniskion
intensity, mtegration time, Built-in
slatisties, calibration egquation control,  slope: of

amalytical curve using opemtor selective calibration
standard

o Buili-in imerface fir computer connection and use of
optional Boeessocies.

»  Comprehensive guality  contrel — protocols il
including blunk, multipte qualitycontrol standards,
QAQC audil trail and calibration faiture,

«  System should be 21 CFR Part 11 compliont.

Computer Sysiem

Precazsor: Intel core 7T or batier

Babl: & GB orboger

Storgae Drive: | TH or higher

Monitor, (45 ¢m) or betier

With Suithbie wireless Kevboard and wireles mouse and sufficient
numbers of USB ports, VGA por, HIDMI Part snd Ethemet connection

& Laserjet duplex colour Pringer

Crperation Sofiware:

Preloaded Windows 10 and office pack with lisenced CLVDYVD

Prafasded Antivieas with latest versian along with Licensed CL

Shall be fully compasibie with LIMS available with BES Labs,

ADDITIONAL ITEMS

«  Oparation Kiv Manufacwrers Smndard  Operation Kt
including all required items, wbings, Muings M stan up /
regular aperation of instroment.

= Opération /[ maptesance: Manpal Operation [/ mainienance
Manual for eacl unit Analyticalmanual

= Analytical magudl: including applications for flame VoA aml




————dan

graphite system Service “anasal

o Service manool: with one seiofreg uirad tools for cach

¥ system /it

«  Trouble Shooting Chusts, Spare parts Catalogoe. Application
Notes for trisce metal anabysis in food and water saimples

+  Dust Cover One foreach unit

«  Consumabics $0Nos of Graphite tebe, 1000 nos of Tubes of
avtesampler, 5 nos peristalitg pump fuilings and sulficient
numbers & other tubings, Atleast 100 ml of 1000 ppem
tandand sohition traceable as per 150 17034 with atleast =
year of shel{ 1ife from the date of installation for each of the
follawing eletiente: Ad. Sk W, Th Nb, Ta, Cd, Ca, Mz, Ma. K,
P, Ni, Mn, Cu, Fe, AL Hg Se, Ap. Cr. Mo, Ba, 7n, 5n.
= tong of filled ey linders fur each of Acetylene, Mitrogs oxide,
Witrogen & Argon with nppropriate purity grade

o Gererl Conditions ol Supply
«  The Instrument and all its units should aperate on M 210
volis S0Hz power supply
«  Allthe opemtion and maintenance  manyals, cireull
diagrams, npplication notes and application softwares Lo be
supplied should be in English Larguage.

Warraniy!

A par wender document

iy During CAME period, two Frevemive muinlenance vinits wear with P &t
and unlimited breakdown visits 10 be imeludisd,

i} Warrarly & CAMC w include third-party supplied items also
Muximum breakdawn period should aot evveed TIhrs.

For any hreakdown exceeding this duration warraniy period will be
proportionslly extendud.

3 | UPS

Branded UPS for providing unipternipied poses supply  (with  solution
transformer ) 10 the msirument with heckup of minimum 30 mbinutes

4 | Trasing

CJ-site demonstration 10 the users and Cperation and Mameenance Training

5 | Validation

—r

Thie supplier shall have 1o camy oul validation of method for analysis of:
brace & toxlc elements in Packaned [winking Water (IS 14543)

erace & foxic ¢lements (n Packaged Natural adinern] Waner (15 13438)
tace & towic elements in Milk produts (13 Tdd33=1, Hh56, 115336, ete);
b V. Ti, Mn ete in mitals and slloys

AL Cn, Mz, Fe. in Cemem (15 | 2813),

Method vafidation shall be n part of successiul installatinn and commmissloning
The validation his e be comploted in maximum three months by following
gnarakind protocol

§ | Other conditiony:

The system must be factory tested and & certificale should be provided,

Supplizr ko spenfy pre installation requisites and ol reguired sccedsonice sisch ns
was line connection with canitroller, mir line connection, fume hood with ducting
amed &y other roquirement [eg, Lonsu mahies, spares ete. need o be specified) shall
be carriad out by the wpplise.

T | Additional feptures

Software must be Multitasking fype. |1 must acquine and process the daia
simulaneousive Data Acquoistion. Penk Intcgration, Calibration, Crapntification
and QC caleulations must be fafly automared., 12 = The Clupntification method
sdnor muwst be uie_ﬂhlc_ig_t:;g‘_iicw ar spreadsheet,




Miust be capabie of performing the following functivns and should be upgradable;
» Worksmation miis be ble Lo control the gcqulre, siore, process and reproduce the
dats by {he same computer, * Workstation must be able 1w conrol Equipmeni;
Dietector gnd auto sampler, « [t must be sble 10 negulate the gas pressure and fow
during the datn acqursition and append to the relevant dat file. = Sofiware must
husvet aistoriated callbeation and Quantitative optimization. * Automated switcling
between various modes (Flame, VGA, OTA) during & single run with user
selectable grileria = Automated Quantitation and reporting of acguired samples. «
Dhain may be processed ds it 15 being dcquired

instrument perfurmanse
verifleatlon (10,00, PO)

To be dane with raceable standards for the firss 2 vears (it the time of installation
and on cach maintenano: visit)
Required docaments, kits and reguinsd standards as required

Drocumen

Cipastwiiom mannasls

TestCalibention certificae

«  Dyiginal catnlopise amd  spporting docwinent mist be
enchsed i Lhe lender specifleation
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ICP-MS Technical Specifications

| By 5

Siw

Descriptions

1

inductively Coupled Plasma - Mass Spactrometry ; Wi
The ICPMS system should be capabie of 62ing elemental analysia accurately & precisely for, race and ultra irace l
slemants in pern, ppb, & ppt lovets and isotepe ratios in dverse range of Packaged Danking Water, Packaged
| Maturat Ml Walar. Ground Water o 1GP-MS should be fufty aulomaisd ant comguie controled

Shousd have 150 of eguivakent certificalion for queality. The mstramant should have IEG 810710-1 or equivalent
pomplance covaring safety of the elecincs| enutpment for measuremant, control and Isbormlony usa

Sample ntroduction

Sarnpie Ntrocduchon kit sheuld be including wih vanety of Eample lypes BquBOUS, Ao ar Argon Dilution
faciity, relatvely high TOS /{3 or moreh® level TDS witheul clogging neulEer

Compuier contralied wilh atleast ihree channs! varsialic pump, preferably Pellier cocied spray chamber with 1
suitabile nebulizar and injecion

~ALio sampher. High-perionmmance aulo samplar o fmeat fne reeds of Tiah-hroughput requising a fast, -
capacily (minimum 200 samples ), capabie of dilutng high matrix waluthan sirmelar to hypersaing water. Shoud be
provided along with suitable 167 covet

| Plasma

Argan ICH SOUIGE Wi cormpular contrafled 27440 Mz RF genarstor agerating from 500 - 1600 W o bettar

Flasmi gas fiow sfeould be conbiolied by a actve miss flow contrciber for a1l pas control of Plasma gas. auxiary
| gas and rebukzer g

" RF Ganarator

T sl ument T Ve @ requency matching RF Generator, aperating #t 17 Tz 12 40 MHz. from 500 o 1600
wealis or betiar, shoild be sofware controlled. The tonch ignition. shut down and system wamm g should be autc-
controied

| Digital s0lid state RF generator nuh_uirhnmia_mpmim matching with nans saconds

" Adequate water ciroaating chilker for Zonbnuous cooling of RF generatar, RF load coil and ICP interface Maoise

| auppressor should also be proviced for the chiler

I. ﬁ

__f&mh_.ﬁ.ll_\nmen't-iﬁd Plasma control

Amnmahc. programmabie compuler conkaled all mass fiow contraiiers
| Fully automated and computnr corliobed XYZ Tarch alignment or any betier system.
Demourtable Torch wih seff aiigning, acu and HF resistant mjectad hube

Preumatics

All gas supply Iines should be under ndependent mass fow coniroiiers and shoud be sefware ragulated and
| monitoned

| fon Focusing, Cone interlace setup B
Dual ot Triple design of cones ar amy athes batter BySIE,

| Hi basad samgple and sKimmer cones

Cone Shouid be suitable for best senstiity for high matrix as well s v miairix sarnpies without charging any
hashware in the mierfao

" Coliision | Reaction cell

The conesiintertace Shouid be easily demouniable, easily clasned and repiaced.

i ehould mcorparale one cell offenng thres modes of ooeration narmely Slandard mooe collision call mode with
KED and Reaction cell mode to ulikze & wide vanely Of pases inciuding 100% pure reaction gasas ke He, H2
ate. for removal of polyatomic | SpECIrosComic interforence

The switching of reaction and callision gases shauld be reatvely fast and automated Infough softvars

The collision cell must operate afectively n chilsion mode, waing pare Halum Gas 1 Reach the Deiedion Limits
o PPT. Combination of gases should be avoided dus to complexity of reaction or to easily elimenale or
optimizaton of cell paramates for every change af gases and manufaciurer orginal make Cell gas Filkar for
Cofiision and reacion{optional | should be inchuded in the ofies for balier quality

insirument should have dedicated and separate gas lne Tor reiclion mode [hydrogen, Helum etc.) respectively
wilh separaie/isoiated mass fiow gentrodler

<1 eps or battek

interinrence Removal

Syatem poquippedwilh best in line technoingy, capable of opédating in standard, collEion/reaction modEs

| Controls & features . i s

b b




e e

<3@s controds should be inbuill and softwars conirodled:

TGas requiators shouid also be suppiieg,

———

Spray chamber prowided along wit' the instrument shouid be of cychanic or scoft double pase and has a capabifity
of Paltier cogiing from —5C 10 20 Deg C or batler capahle of achisvng Water Tamperaiure of <20 degree C.
Refrigerating water cirsulation unit of aporopnate Capacity. _1

12

Muss Anplysar |

Rysarboic or equivalent quad ods 19 achiave required sennity. detection imi elc. &

The aralyzer should be & quadrupole, shoukd operate gl > 2 1o 3 MHZ or more to provide best stacddy, good
rasalubion, botter paak shape and exceplional abundance senRsdvitly

“The analyzer quadupoie shoud discrelely control the resoluton of the selected mass region dynamically without
affecting the owaral nominal resohution of the system '

Mass Ranga. The sntire mass ;ang'&'in-hameéni fo 260 amu of beatter

Detector gt

The jon dotecior should be a decrets Dynode slsciron mutiiclie: ure o equivaiant Detector sheuld be able 1o
analyze high and low concentration of soldpes simultaneously with about 10 orders or belier

Both e enekog and pulsa counting modes shauld be probected agmingt averkad. Sufficent sahety mMessUnes
atould be incorparated, Minimum dwell time 100uS or batter in both mAdse count and analog mode

1 3000 amweec for 35 masses or betier

Dynamic Range

Mool 10 ordeds of mone

Mass calibration Stability

<00 amu over B hours of cominucus agarahon
Heat Exchanger

" Eqilabie re-ciculating Ghiker chienge! for plasma comganent coaling. Cover for noisa mducer should be supplied

Performance of cauipment . |
“Betecion Limit (pet] : Li & Be (iow mass) < 0.5 ppt of better; in or Y (mid mdes) < 0.1, U or Bi or Ti (High masg |
< (1 1 ar batlar

Senstwity: Li or Ba (Low mazs)  *50 WAcpsippim O batter, Y ar othar suiable sfement jmid mass) =180
Nopsippm of betier & T1 (ki mass) =080 Mepa/ppm or betiar

Chode ratio. Ba0+/Ha+ or other suitabe alament =20 ¥oor hatiar

Dloubly-charged mtio (th) Ca2+/Leor pihar suitabie slament =3.0 or Betler '

Setup and Detection Solutions 3

il sehap and turing solutons relevant for aplamization shoukd be suppliad

21

Vacuum System

Suitable furba malecular pump, coTowan res slant and proecied N
ALomalic chamber vacuum isaation when piasma extinguishas and also dufng aystem faults !

Instrumant Contrel, Data Acguisition and Processing

| Sysiem Controller & Operating System

Daskion comouier iwith the istest processar, § GB RAM or DbEtter, kay board & optical mouse or any batter
systam] with sof copy of latest onginal Windows Oparating System compalible with the 1ICE-MS software

Cor Graphics LED Morvior (80 cm of better) prefierably Dual manitor

All in one Color Laser Prndar

[alest Window OS based Originai Soft Copy of ICP-MS safiare shouid be provided for 1

uu s '
|




@) Nethod aevelopment Operabion and data ocquiaition

ib) Rouling maintonance alerts & user defined alers

i) Automated guality contral '

[d} Contesd Sensdive Hep.

&) Cualilative, Semd-guenttatve, Cuantitalive Analysis and for specalized otopa raie caculaton,

If} Generaling data table with real ime update & cahbraticn cure.

{g) Fast simple data layaut for BuSoEied repart generalsen.

{h} Computer Controlled Automated Optmzation of call gas fow,

{i} The firm should provide sofware upgrades from lme fo tire least for fve years after ingtailaticn and

SoR copy and hard copy of the operation énd service MmanUals and applcaton nakes

Driginal Software in Installable COVImage Disks
= Should include oll actvalion licanseakeys
= Al analysis parematers should be saffware confrolied within & single mathod
> Should contral sl operaling companéarnts
» Eunctionality lika Intemal standard stabilly, GC chacks, emor fiag
> Apguire and process data for quantificaton in calibration curva fit modes. Sothwane should ke LIMS Compatibie
4 | Accessories and others B
Avinsampler with 250 vial capaciy & S000 lubes
= Pafier cooled spray chambsr 1o ow coode ratio and podyatemic infarferance.
» Sofware conrolled Asrosal dilution systam shoud be nchaded
» Universal cong interiace for best sarsitivity for mgh malrix &8 well &3 low matr samples withoul changing am/
mardwars in ihe intedace
» iner kit for HF digastad samplas should be provided
= sheekout 5olutisn, Tuning solution, imemal standard soution 5 usable Microwsve digeshon syatem shall be
| suppied for anaysis of solld samples Ae Intant Milk, powder, Corpal based complementary foods ete
|
25 Local iams o o ; )
B " Gas cyinders for IGPMS- Argon (04 No | He gases cylinder (02 Nos ), Reaction Gag cyhnder as pes systam
requrement . Gas puriicaton panels wih Tifings for suppled gases 02 stage manual manifald for Argon gas,
Fume hood/Exhaust, LIPS 15K AN Hr Back up should be supplied along wilh the equiprmen
% | Comsumabies for ICPMS .
= : '..I'ﬂ'r:lini'?huuhj include rouinely used consumabie for 03 years
Three sel of Ni basad samjla and SEUTHMET CONEE
27 | Warranty & CAMC : - )
| == periender document - 5
“Eiainiess sieel make Exhausl Hoad-cum- faminar low System, Gas cybnicra Argon Gnes, Hebum - 2 na. with
regulgors Should be Quoted wilth Aranded UPS 20KVA UPE with af least 120 min back up tims 1o Le supprplied
Ly 1na vendo
35 | All cylinders shal be provided with Maniloid system - .

hodibonal Features . Suppiiers noed o provida (e details of preinstalintion regusites and a8
required CCeEsOrES

o Equipmesit shall be 21 OF R Par-11 compéam

3 Traning, A% per tender document

L Wanranty and Maintenanca: A per lender docurment

B PG (Desking) as per 1alest specs of operaling syslem, processors, B GB or mare RAM, 1 TB of more
siorage, with nooessary perphetis (Wireless keyhoard Wi 5 Mouse. Printer and UP3E]

i Sysiem sofiware shal ba comgalible with LIMS T 1) e phsanvation of deta with temper-proof backup
facdity & daa along with Connectivity wib Elhgrretl AN, | | L



ARNERURE AL

Technical Specification |
Oxygen, Nitrogen & Hydrogen Analyzer

The Simultancous Oxygen, Nitrogen & Hydrogen analysis should be PC controlled which must be
aperated on Windows based Operating System and should be compatible with external printer for
reporting result in hard copy format. The determinator should operate in simultancous mode for

| measurement of Nitrogen, Uxygen & Hyvdrogen in one sample using single carrcr gos either Helium
ar Arpon for wide variety
sumples like Refractories and Ferroalloys in the form of Pins, Cubes, Chips and Granular. The
determinator musst support either Helium or Argon carmier gas with minimum variation in analysis
runge & precision.The system should employ Inert Gus Fusion (1GF) or Carrier Gas Hot Extraction
Method., The instrument must be CF complaint to hoth Low-voltuge and electromagnetic

compatibility directives,

The determinator must include the f pllowing specification:

of Metals including Iron, Stegl, Ferrous & non-Ferrous including Inorganic

| Fumace:
Principle of operation

Impulse Fumace Type.
Inert Cias Fusion (1GF) or Carrier Gas Hor Extraction Method (CGE)
| using IR-detector and/or Thermal Conductivity Detector.

Ramping of Fumnee
Temperature:

The instrument software must be capable of controlling the fumace
output from  0-100% by Power, current and should supports steps.
ramps and sustain modes, Control for identifying and quantifying of
different Oxides and Nitrides should be available for refractones.

[ .
| Fumnace Power:

Auromatic Cleaning
Mechonism:

| 7.5 KW or more and should be hiquid cooled. s

The determimators must incomporate programmable aulomatic cleaner for
cleaning both the Lower and Upper Electrodes simultaneously after cach
sample analysis. The Auto cleaner should be equipped with high
velocity noiscless integrated Vacuum Cleaner for removing dust

maintaining cleaner furmace Z0n0c.

| ﬁnﬁlyéiz{ T{HI‘IE_E

Rased on one grum sample.

| Oxygen: 0,03 ppm to 3% or better.
Nitrogen: 0,05 ppm 1o 3% or better.

| Hydrogen: (0.1 ppm 1o 2500 ppm or bemter,

|- Precision:

Crsygen - 0023 ppm or 0.5% RSD whichever 18 greater.
Nitrogen: 1,025 ppm or (.3% RSD whichever is greater.
Hydrogen: 0.05 ppm or 2% R5D whichever is greater,

Calibration:

Provision Tor 4 types of calibration should be there, which includes
standard calibration, gas dose calibration, and blank calibration and drift
calibration. Calibration can be performed automatic or manually. Gas
dose calibration should he available for both Oxygen and Nitrogen using
(0 and N: gas to be used when the standard samples for lower range are
| ot available. |

| Standard Sample

| Mass Flow Controller
& Dynamic Flow
| Compensator

Standard sample with different range of Iron, Steel & Ferroalloys should |
be quoted & supply with the main machine !
The determinators must include heated Mass Fiow Controller to maintain |
stahle flow through detectors o improve accuracy for higher level of |
Oxygen measurement with back pressure control and 1o Improve
calibration stability. -

| Detection Method

I'he determinators should be equipped with latest generation
independent detector for both axygen & Nitrogen measurement, Oxygen
should be measured throwgh serics of IR detectors at least two COzIR-
detectors for measuring High & Low range and at least one CO IR
detector. The IR Detector should be independently heated without using
| any oven to thermally isolale el detectors from environmental




/

N

emperature uctuations and must save down time & the same [R-
detector should not use any moving part like chopper blade ele.
Nitrogen should he measured by Intest generation independently heated
plug-n-play type dual flow controlled Thermal Conductivity Detector
(TCD) with auto range change facility,

[ Sample Introduction
| System

The sampling mechanism must support direct loading of powder
samples without use of any holder or basket. The sumple dropping
mechanism must incorporate efficient loading of wide range of samples
like. Pins, Cubes, Chips, and Granulac,

Analyzer should have auto sampler with capacity of minimum 60-120
samples. It should have o mass flaw controller/electronic flow controlier
or constant flow of carrier gas & sample introduction by ball valve
technigue for beter accuracy of resulis 1o avoid the atmosphernic
nitrogen contaminEmon.

Sample feed 60 to 120 auto samples

Application Software:

1 “The software must contain real time self-diagnostics ineluding ambient

chart of instrument temperatures, pressures, and detector signal, manual
control of solenoid and switches, automated leak check network and
communication dizgnostics. The software must also contain an
aulomatic system check that verifies internal network communication,
solenoid and switches, system pressure, fumace control and temperature,
Shall be fully compatible with LIMS available with BIS Lasbes.

- Calibration sample with extensive graphic disploys of pezk to
understand the combustion cycle and to optimize analytical conditions 10
ensure optimal performance,

- The software program should include Oxides and Nitrides separation
with graphically display for both qualitative and quantitative analysis.
The sofiware should be capable of being used through android or 1-

Helium/Argon should be nsed for Carner gas.

Te be done with waceable standards for the [irst 2 vears (a1 the time of |
installation and on each mainenance visit) '

Required documents, kits and required standards as required

on all parts except consuntables for ot least
6 vears from the date of satisfactory installation shall be provided by
ihe manufacturer & two Preventive maintenance visits fyear with PM
kit tn be provided during warranty periid

i) During CAMC period. two Preventive mainienance visits fyear with
PM kit and unlimited breakdown visits to be included.

i1} Warranty & CAMC to include third-party supphed iiems also.
Maximum breakdown period should not exceed T2hrs.

For anv breakdown exceeding this duration warranty period will

Branded |5 KV A UPS/or suitably for pmviding uninterrupled pawer
supply Lo the instrument with hackup of minimum 30 minutes

| phone also.
Carrier Gas
I 1
“Instrument
performance
verificanon
{10,00.
PQ)
Warranty 1) L‘nmpmhéﬁsiv: Warranty
he proportionally extended.
LIPS
ApJ:Iii:ﬁlimL Operition
o Mamlenance | pergonnel operating

| Training Cﬂ.n-..fl.[ﬂfm:" -l

_satisfaction_with

On site comprehensive application training for seientific/iechnical
the systorn and support services ull customer
system followed by two weeks comprehensive |




training o two personnel on operation and mainenance and application
. aspect of the instrument al supplier’s laboratory. Training should be
provided on Half yearly basis for two yearsat BIS Lab,

2 Essential units/equipment should be supply/installed with the equipment as follows:-

a. Compatible water chiller and compatible accessories should be quoted optionally.

b. Set of high purity (99.999%) Cias 'i:"rthdL'T"i- with regulator for carrier gas (2Nos eylinders
+1 r::gulamr} combustion gas (2 Nos cylinders +1 regulator) with all connection tubing 10
the instruments shall be provided.

c. A pin sample cutter for sample cutting,

d. Personal computer with minimum 21 inch monitor and colour Laser Printer shall be
provided. The PC must have minimum & GB RAM , minimum 500 GB HDD with Win 10
05 and Recommended Windows 10 Professional with installed CD/DVD software
Antivirus software shall be preloaded in the system, All the software provided should be

original software with Livense key as applicable.

e. Required atleast 3 nos ol Gas C »Ju-;d-::rs {of esch type} for both instrument operation and
Gas Dose Calibeation with respective Two Stage Regulators (or any similar technology|
are 1o be crr'tm'td-

B Hm.l.ir...u-. Rmy. nls for th: main dfl.:rmmnl-unr shnuid be ﬁff&r&d

[ Any other equipment if required should be supplied for smooth functioning of the whole
_syslem,

¢ Spare parts so as 10 ensure that during Wamanty/CAMC period the breakdown period
does not exeeed T2hres should be offered.

. BASCRM for Iron & Steel and Ferroalloys with different ranges (refer analysis range
given above) at-lcast three each for each element should be included for Nitrogen, Oxygen
and Hydrogen.

3, Al the necessary electrical mstallation for the equipments will be i in the scope of bidder.,

4. One setof um-:umablcs 1o e supplied along with the machine for installation/validation,

5, Operation & maintenance manuals 1o be supplied m soft copy & hard copy along with the

| machine

6. Demonstration on performance parameters are essential and is 1o h&cﬂmtd ol h}f the vendors
on speei fication for range, precision & calibration of the offered model during the time of

n:w.l uation of the bids, 3

- [ I| 1
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X-Rays Fluorescence Spectrometer — Technical Specifications

1. o

2, Application

3. ,Blements to be Analysed

&

Accuracy and Precision

5 Automatic Samples

Changer

[}

Qptics

7. H.T. Generatar

o=

¥-ray Tube

. Sequential Wavelength Dispersive X-ray Fluorescance

Spectrametar, [Fully Computerised)

: Qualitative and Quantitative Analysis of

| Portland cement, Blended cements and raw materials e.g. limestone,

clay, bauxite, sandstone, gypsum, kilm feed, iron org, delomite ete,

i/ Industrizl waszes used in cement manufacture like fiy ash, slag.

sludge, mine’s waste etc., 2pgregates, sand & other minerals efc.
- UINg- ®y: specifically Na, Mg, AL 5i, P, 5 Cl, K, Ca, Fein cement
and raw materials, Additionally Mn, T, Pb, Zn, Ba, Cd, Cr, Hg otc.
. Ta meet the critera Inld down in ASTM-C-114 and (50 29581-2 or

better for cemeant analysis.

. Ta hold 60 or mare samoles in pressed powder pellet and fused
glassoead form,

. Wavelengih dispersive, combination of slits, filters and collimators for

achieving high resalution or high sensitivity.

- Power: 50 W or mora

End Window, Rh target, Ceramic lgsuiation to match the generaior




9 Spectrameter
. Choice of vacuum and He path

Sample Handling
. %polid, pressed powder pellets, beads.

Sample Size
40 mm {pl. specify)

Sample Inlet
¢ Air lock system

Sample Rotation
=~ 30 rpm {pl. specify)

Gonlomeier

. B/18 independent driving mechanism with high angular reproducibiity.

: B positions, badirectional, autornatic
Crystal Changer

+ Plpase mention the temperature & stability, Influence of raom
Cakbinel Temperature
temporature
Stakiliy

21. Sample Preparation : Pressed Powder, A} Automatic Pressed pelletiser with pressure upto 40 Tans
10. Analysing Crystals - i/ Standard patkage for ensuring analysis of all elements pa- Wy

I/ Special crystals for efficient analysis of cement and raw matenals.

iiif Minimam 5 Crystals 1o be gquoted to cover above range

11. ¥-ray Detectors . Flow proportional counter, scintillation counter
12. Safety Standards - Yeray satety - All safety measures 1o meet latest International
standards.

Cuoted Model and its power range should be approved by ALRB

Processing S . j
15, Dabe Prinesting Jpstem : Computer with latast configuration and operating system, with TFT

sereen and ready for interfacing with other automation system,
Laser printer,
14 Operational, Contrel and Application softwares and Databases | High performance seftware with

. Total contral of spectrameter function-Performance check, dnft correction and operation.
- Data acquisition and data evaluation system,

All programmas.for gualitative and quantitative analysis af cement and related materiaks including
ilde Bow!

B} Vibratory Mill , Heavy Duty floor standing with Tungsten ﬁ:a




databases required {Please specify and provide details)

- datrix correction programmes — Linear and Higher order, line overiap correction eic.

- Fundamental parameter method (for standard less quantitative 2 nalysis of unknown Matesials)

- 57C module for trend analysis.

15. UPS . On line, Generatar compatible separate UPS [reputed make] of adeguate

capacity with ~ 60 min back up to support XRF

16. Sample Holders 50 Nos

Steal rings for sample preparation 100 Nos.

17. Any other peripheral unit reguired including UPS etc

18, Spares and consumahbles: as per tendar document

19. Operator's treining S per Tehder

0. Warranty [/ Guaranty li) Ar mer tended

21 Suitable Water Chiller - external for cooling of the X-Ray Tube and XRF,



/ "

_Set of Standards for elemental analysis in Cement [OPC, PPC, PSC, WPC, SRPC), Fly ash, Limestone, Doiomite,
Manganese Ore, Magnaesite, Gypsum, llmenite, Guartzite, lron-ore and bauite

Spt of CRMs with full traceability as per 150 17034 of following elements in above mentioned Cements and
mineral ares

Tomeet the XRF laboratory requirements following should be ensurad a5 part of supplies:

{A) Programmable Fusion Parameters: there should be provision to progrem following parameters to insure
stable and reproducible glass disks

1. Temperature

2, Tims

3. Rate of heating

4, Crucible racking spesd
5. Cogling air flow

(B} Security features; The offered system must be equipped with following security features
1. Integrated safety doar
2. Emergency stop button
3. (anoperate supervision fres
4, Fully automated
5. Theinstrument should comply with national safety norms

{C) Software and aperation with following features: -

Oine touch operation

Touch screen

Wirdows based system

Should contains present programs

Paossibifity to create new fusion programs ard modifies the presant |.‘.l|‘l:!rgri'l‘r'|l!'-

Programmakble pre-heat mode

Should be possible o connect to external PC

3] i'-|'.re sets of Tungsten Carbide Crucible and Casting Mould/Casting Dish should be provided. The Crucible
should be capable of holding weight of minimum 30gms of sample

(E} A Platinum-Gold Mould/Casting Dish of 40 mm diameter 1o match collimator mask of XRF with minimurm
weight of 35 gm should be affercd

{F) Flux for Fusien Bead Preparation: Following Pre fused anhydrous beads with 99.99% purity,
granulometry 100%, <50 micron sized beads, No dust, with water content <0.05% with Certificate of
Analysis must be offered. Quantity 1kG with wetting agent, The flux type should be suitable for fusion
of Cement and associated materials commaonly analysed in Building Industry.

15} Grinding Mill to grind the sample 1o powder

T




Annekuee AB

Specifications for Standalone Differential Scanning Calorimeter (DSC)

| Specifications

12100 % 1o 700 ° C pr better

Differential Scanning Calorimeter |

Suitabke for OIT analysis as per 15 4984, 1S 14885
& 15 16098 (Par-2). (with laest version and
amendments)

| Suituble with Double Furnace

| 4 0.1 °C or berer

[ Pure Indium & Pure Tin with purity cenificates

Statie (lsothermaly and .rl_'rnumh:

Inert & lﬁl:ﬁ?i.llﬂ Nadk O3

" Sealing press ‘Crimping wol, cleaning brush and
rweezers, Ny & O pas evlinders. fow meters (2

[S.No | I eatune

| | Ceneral Description o
[ BENsSor ype
i 3. Temperature range
| 4. Temperature accuracy

5. | Temperature precision
6. | Enthalpy precision

K. Heating” Cooling rane
10, | [sothermal siahility +0.1°C
| 13, _F!::Em-:n[ types
' I-I._ (ras atmospheres . o

15. | Calibration Standnrds

| . - smri'ntud_acﬂe;ﬁes

Mos)

17, | Sample pan

|8, | Personal computer with color

printer |

19, | Sollware
| 20, Dll'l-ﬂ' tems
31, | General terms and conditions i

Aluminium pans and lids (1000 pes : 23 or better)

Latest configuration compatible with the instrument

| Licensed software for control, data scquisition and
processing. Should be multi-lusking and should be
able to control multiple thermal modules

|, 5 KVa UPS with 30 minutes back-up |

1. Price for each items should be quoted separately

2. Price for optional ems should be indicated |
separately
1, Warranty- as per Model Tender document

4. Indicate the price of AMC afier the expiry of the
warranty penod

5. |ist of spares needed for each year along with
cost und discounted rates should be provided. An
| undersufing that the w;i‘?l,lur will 51:Lppl:.>_ all the




sparcey for 5 vears alier the warranty perod o be
provided

6. Complete technical detuls along with hard and
soft copies of the manuals should be provided

7. Software upgrade should be incorporated by the
viendor as and when the new versions are released at
no additional cost

R. Dinsite teaining for at least two persons in the
operation and general mainienance should be given

9. List of installations in India for the last two years
to be provided

10, Qualification, verification amd calibration
services must be avallable.

= Fad |

| .dRNNNREE e
g '

W



AHAERUEE A4 . '

EQUIPMENT SPECIFICATI

N

Equipment f Specilication Code
Name ol the cquipment i Larbon Sulphur Analvser

Microprocessor based PC controlled simultancous carbon & silphur analyser for
steel  (MS, S8 and Tool steel)

5 Features Regquirements
N |
—_— SR L = —— —_—n——
1 Mesipn Phe instrument should  consist of a maximum of twe cabin units rrking o
combination o analyser and detector svslels
2 . r.-I!'l'IIIiElIﬂ:'IlilFﬂl | I |Il.:“lll.'~IIHll|l.:41[ shoailed e :‘uj:lnl}lc of !'iir'l'llllllll'll,'h.:llrl determunation r.'-l:.|_'||r|-1|:'-|'| il |
sulphur in different rnges using 3 sinple-painy multiphe potnt calibration
upplicable over entire rmnge or 34 different mnges calibrated by approprue [R |
| — Adetection cells {(detection channels) _
Poswersupply | 2304 [ V.50 He single phase
i | Dergction Carben @ £ prm VLOO0S %) - 3.5 % or better
il 10 : , :
£ Sudphur @ 3 ppo (0A00F 550 - (0,35 %5 or bt
(Based an | ¢ of sample wkes forannlysiz)
- f —= — TR T = — {
> Ascurmey Larbon 2 005 % RED or betie |
Sulphur 3 %5 RS or better |
fr i tj!pmu{n;.g RS : - |

.I Lemparatige

T Prerermination | High temperature onsdation follawed by Nan-disperible ! solid state infra-red
and detection | shsorption detection sysnem

% | Furnaee for High frequency inductsom fumace capable of achieving & temperature of minimum |

eoambEst i IS00PC and abse capable to luse highly alloved steels lke stuinless steel and toal
sieel ¢,
o ._'\Ful_t sistite | Lessa than S seconids :
10 | Sumplesize | Svstem shookd be capable to handie sample weight of up to 3 g
| 11| Calibration | "These should be specific to different methods e, steels (in different ranges for C
amd blank & H)
I seltings
E Flectrimie Inteprmed with the instrument and should have
PTG 1) Ranee :Upto 50 g
i) Least Count 0.1 mg or hetter
i) Readability 0.1 mg or better
' iv) Repoatability  : (L2 mg or better
v) Linearity 0.2 mp
13 [ Rendabiliny | It the results of both € and S , 4 minimitm of six digits atter decimal or better
| P | Lutest brandled PC having minimuom , i7 rorbetter, 8 GB RAM, | TH |

| Sorige drive or better, installed with original | nsed Windgw 10 operating |




! system, provided with compatible cables md ports so as to estblish inseument iy
PU & printer connectivity

4

3 Monitnr Flat panc| LEDmininum 43 cm or higher disploy sereen

& | Printer Latest branded laser jer. A4 size black & white prints

fird Software 10 11 Sysiem control t o

swpport i) 21 CFR Part 1] compliant software with facility of multi-point calibration
Hi) Aummiste leak check with pressure display on sereen
W) Automatic eleaning of the fumace port after a spesilicd number of unalysis
v Data storage facilioy far future reference
wip Limphical display of measurement provesses
vil) Monitor the system parsmeters including qualitative analysis: data aequisition,
retrieval o '
anl eeporting

villy All opemtion, seourity, calibration wmd dingnisatic mode
) Avtomatie detection of leskage
w] Relevanl safety alnrms
K11 Password protected control 1o Lt mecess 1o data and methods

L] L omspmmbies

RN

| Complete set of consumables {absorbent trap chermicals, pceelerator and crucibies |

ele. ) For al beast SR analysis w be supplicd along with the instnument

' Follew ing CRMsi any declared value of Carbon aml Sulpher withinm the

runges given below) traccable o mternatonal stundunds with composition
certificates wo be supplied along with the instrumen

i) Mieel CERMN C OO0 2% & % bV D0 025 g,
PxE0 g
il Steel CRM U0 |20 350 M SO0030-0050 0
Sxlihp

| Steel CRM CO035-0.30% & 8 0.060-0.000 %,
Sx 1400 »
iv] Breel CTHA C OO0 1L20%0 & S aA10e0,030 T
Ix 100

L omnectivity

| LANTEtheme connectivity with data reporting svstem 10 remotely ohserve the
dat s reguired.

Warranty

| As per tender document

Training

Cin-sit demonstration 10 the users and Operstion and Mainenance Training

|




ANNExURE AID

. el

Scope: The epiflourescence Microscope fitted with DIC shall be capable to test Giardia &
Cryptosprorodium as per USERA 1623/ 150 15553 with the following specifications :

Fully motorized and computer contralied inverted microscope

s rverted complétely motarized (latest madel| microscope with Infinity optical corrected optical system and

a vinyl cover to pratect from dust.

 Migroscope should be dual deck equipped with motarized Z-focus for fast X¥Z scanning with minimum

step size of 10 nm or better.

« All accessaries for high resalution Bright Field (BF), Phase Contrast (PCJ, Fluorescence [FL) and Differential

intarfarence Contrast (DIC] illemination and Imaging should be supplied.
» The microscopge should have 1.5, 2% intermediate magnification changer.

s MNomarski differential intecference contrast attachment to be mounted in conjunctian with a reflected-
light fluprescence attachment to anableané-touch switchover amang brightfield, phase contrast,

differential interference contrast, fluorescence

« Motarized finefooarse focus, focus knob with rotary encoder, escape [for anti-collision) and refocus
machanism, iser safety interlack signal output, lignt distribution with matarized changer: 100% Eyephece,
100% Laft and 100% Right.

« The micrascape should come with a pre-centered 12 Vatt 100w Halogen ar equivalent lllumination for

transmitted light and DIC applications.

» The microscone should have hardware and software based automatic focus correction to avoid continuous
dritt caused by mechanical or thermal changes. Users should have control to keep this option "on” or “off" in

both continuous and an-demand experiment nesds.

= Microscope shoutd have the facility to project the objective back aperture plase ona monitar wWith camera

s Microscope should have the automatically engege [ disengage all the m]rar:t companents fer their chosen

ghservation method.




Condenser:

Completely motorized universal turret condenser suitable for all microscopy technigues with & o+ more

positions,
» Should supply following TWO condensers
1) Air condenser with 0.5 NA or better
2] Oil condenser with 1.40 MA or Detber
Both Phate contrast condensers are equipped with ring slits for 4%, 10X, 20X and 40X phase contrast
ohjectives.
Nomarski Differential Interference Contrast Attachment:

e It should have Nomarski condenser and NA Nomarski analyzer as accessories,
% 'l addition to 10X, 20% and 40X Namarsk | prisms, the multifaceted condenser should contain ring slits

for 10X and 40x phase contrast abjectives.

Reflected-Light Fluorescence Attachment

s Four types of cuble diehraic mirrar units should be aveilable for U, V, Band G excitation, with each unit
consisting of an excter filter, a dichraic mirrer and a barrer filter
s Switchover between the two excitation wavelengths should be schieved by a simple one-touch

aperatian,

Stage:

= Complately motorized, smooth XY encoded stage with Joystick contral, as well as total contral by the

software.
# Universal Holder, well plate holder, slide holder & stage ring halder,
Evepiece:

s 10xorpetter

Noseplece:



’ o —
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* Microscope should have matorized DIC revalving nosepisce to hold minfmum & objectives at a time with

/

r anti-coflision mechanism,

= Automatic focus drift correct mechanism |750nm LED or better) continuously caused by thermal &
mechanical changes during long term live cell Imaging experiments. Sa that images remain in focus even
working on higher magnification & higher resalution technigues. The Focus drift correction should work for

all the objectives mentioned,

Additional Eequirements;
& Dcular micrometer
Objectives:

Should be suppiied with following high parformance, highly corrected, Plan Apachromiatic objectives suitable

for Bright tield / Fluorescence / DIC imaging,

Hlﬁh MA and highly colour/lambda eorrected confoeal grade
Objectives:

L) Plan Apo 10 = /NLA, .40 or higher,

2) Plan Apo 20 x /N.A. 0.70 or higher.

3) Plan Apo 40 1 /N.A. 0.90
4) Plan Ago B0/63 / NA 1.49 or higher

5) Plan Aso 100 /NA 1.49 ar higher.

Stage incubator:

* Systemn shou'd be equipped with best and highly sensitive onstage live cell imaging chamber with follewing

specifications,
1) COR and 02 sensors.

2} Thermal and humidity monitor and cantraller, microscope enclosure with temperature control for long

Term iraging
1) Objective collar heatgr

= The stage should be compatible to hold slides, petri-plates of standard siw';nd dimension,



« Al parameters should be econtralled oy same imaping software.

s All the acCessories raguired for the integration with the microscope and full functioning of the guoted

stage incubatar should be included

DIC attachments:

£l necessary Companents required for high quality OIC imagng fram 20x - 100 abjectives should be
included.
Epi-fluorescence attachmant:

« Motarized ep-flunrescence altachment with matorized & positions o Better turret filter bloci

» Noise Terminator mgchanism incorperated for high signal to AOISE ratio iIMages

» Pre-genterad motorized Me rcury/Metal Halide Fiber (lluminator of of 120/ 130W with fycility for no heat

and electrical notse rwranster from lamp Lo fhe milcroscope pody s conducted, lamp should have a lifetime of

2000 hrs ar higher.

« Motorized High spead shutter campatible with ppiscopic flugrestentce (lumination to prevent

photableaching. Shauld have 5 or mare position thter wheel with Neutral Dansity filters.

Fllter cubes:
Highest quality fandpass Fluarescent filter cubes and any other reguined companents for fugrascent

imaging applications.

« BEP/DAPI/Hoechs!

e« HTCI/GFP

a« YFRIEYFP

« CFP
Softwarad

Tha guoted sofiware -hauld have the foliowing features:
o Most advanced level image acquisition, Complete rmicroscope control, Camerd control and Laser control,

« saving of 2 |nstrgment parameters along with the image for repeatabie | reproducible imaging, Time

series, 1= stacking with Autofacus, Multi pasition, critching / Tiling Imaging ca pabilities.
« Software should have real-time simuitaneous control Far all thé"hﬂnmrl:ed davioks

 Diverse measurement and statistical processing



/
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/- ' e Saftware should have the capability of multi-dimensional acquisithon namely XI, XEXY, KYT,

YZ YR YT KYAT, XYAZT, reconstruction.

» Saftware should be capable of recording intensity profiles and other parameters of live cell Imaging

pxperiments along with Environment parameters as reco rded data.
« it should be capable of handling & controlling Mult-laser for simultaneous two- calour Imaging.

« It should b capable of standard geometry measuraments like length, area, angles etc including intensity

reasurements
=« Advanced 1D image reconstruction with rendering from Z-stack Image Seres,

= The system should have special experiment management/designing facility so that users can plan his

experiments based on differant system settings and different experimental conditions,

« Mt b free and should be accessible for at least twe offling users with features for data analysis and

statistical measuremanis.

» Freg lifetime software update
saftware should be LiM3 Compatibie

Computer Workstation:

« INTEL latest-and a fastest PROCESSOR based workstation having & latest configuration with DDRA SORAM
37GE RAM, 2TB SATA 7200 RPM and 512 MB 550, NVIDIA GeForce gix graphic card with High resolution B0
cm (1 ne.) LED Maoriter/TV should be supplied along with the system,

» The abave system should essentially be supplied with a Real-Time control/fcommand board for quici &
rpgl-time paraliel execution & processing of experimental commands to various components of the system

without any time lag.

« Operating system shall be windows 10 Pro 64 bit of higher and the instrument  firmware shall be
upgradeble.

= Computer table for system |

& [JPS system o support the entire set-up



AHNEXUCE Al

w Lails of Techmicul & fions

Technical Specification for Liquid Chromatography system for estimation of Bromate in Water

-lf.‘umpnu:-nl'.u.

Requirements

Liguid Chromatography system for estimation of Bromate in

| B!
Liquid Water shall include the following requirements:-
1 Chromatograph
System

| Eluemt reservoirs, und a degassing unit for 2 cluents

2. Fluent Pump: pump with an option of upgradabiiity for step
gradient with the following paramelers:

i) Chemically inert, metal- free PEEK pump heads and flow path;
compatible with agueous eluents from pH ringe 0-14.

i) Pump fow rate :0.001 mi/min @ | Omlmin or more with ability
te set flow increments at 0,001 ml/min,

il Now precision: < 0.1%.  ow accuracy: < 0.1%
3. Anauto sampler deviee and sample delivery device consisting of

minimum 50N, of vials with volume capacity of each 10ml or
More.

4. Column switching valves (ex; b-pont valve) including a device for
timing and contrelling valves and  pump,

5. Concentrator column and a guard column: Non metallic PEEK

based Ton exchinge column and its guard column compatible and
suitable for pH range 0-14.

6.  Separator column: Peak resalution (R) of the Separator column
shall not fall below 2 berween bromete and nearest peak ( which
is usually chloride). The combination of separator column and
eluent shall conform to this resolution requarement.

7 Conductivity detector (CD) with an anion suppressor device
Assembly

£  Range of estimation: (05 ppb-100 ppb or better
9 Recovery rangze: BU% 1w 120%

10 Method o calibraie overall sedure for determination of

Bromate.! Calibration shall pelcartied out in accordance with IS0
§466-1 o1 1S0 8456-2) |




11 Provision [or up-gradation for testing other anions/cyanide

| All essential accessories, sparcs and consumables except chemicals
& CRM tequired for regeneration and smooth ranning of the system
during warranty & CAMC period shall be provided. However,
required chemicals including CRM  shall  be supplied for
satisfactory training and commissioning.

2, Instrument Manual should be provided

Inttrfui-

Pawer 51..1;'.11'1-1}-': 23 ﬂ_"lgr._, EUH?

Features

1.Microprocessor controlled system for continuous monitoring of
various stages of operation of the system.

2, Monitor display: System statas, performance and muintenance needs
indicators including alarms

1. The software must be able w provide full automatic comtrol of the
Process of analysing samples. This must include acquiring data,
quantification, producing a report, and the option 1o upgrade 1o 4an
incorparated excel like spread sheet for repont flexibility.

n

Warrint_f, After
Sales support &
Training

1. Should provide afier sales support through a combination of
warranty and Comprehensive Annual Maintenance contract
(CAMC) on all parts for o period of 6 years from the dale ol
successful installation at site a8 per tender conditions.

2. Should provide all accessories, spares and consumables except
chemicals & CRM fora period of  six years  { during Warranty
S UAMC period ) from the dawe of successiul instalkation ot site as
per tenider conditions, However, required chemicals including CRM
shall be supplied for satisfactory training and commissioning.

3. Two Preventive maintenance visits per vear with Preventive
maintenmnce kit to be provided,

4. During CAMU period, unlimited breakdown visits 1o he ineluded.

5. Required onsite training for the normal operation of the equipment
10 be provided,

Other
requirements

1. Pre installation requisites shall be informed by the supplier,

2 Licensd Software shoutd be provided & it should be 21 CFR pan
I compliant

3. On site 10, OQ of nstroment alo with document to be provided &
supplier 1o assist till sagisfactory IIZE of instrument.




. The supplier shall have 1o carry out validation of method for 2nalysis

- HARDWARE: Reputed brand , Intel core i3 or better processor, 16

. LUPS: Online UPS of 3KV A capucity with at least 60min backup.

of bromate in water as per 150 15061,

GB RAM or more. | TB HDD or more, LED Flat-Color size-27" or
higger. DVD Multidrive, 1ISB Port minimum 03 Nos,  Optical
mouse with pad, Kevboard, laser Jet Printer or higher configuration
for use with the above system to be provided.

Computer should  have latest version of Windows operating

system and other supporting softwares installed.

LIPS should have atleast one year warranty.

. Third party items should be provided with-at least | year warranty.




Technical Ep-ﬂ:iﬁl:it'mn of Ultrapure Water Purification System

|8 | Components Requirements
M :
| General Water purification systerns providing Ultr pure water and type 2 water from a Potable
Water Feed supply  The system shall include:
a) Pre filtration up to 1 micron,
bl Pre trestment —Activated earbon filters for removal of Chlarine, dissolved organics
et and RO, system for providing ideal /optimum feed water quality foor Main Ulten
purificution Limt
&) Main Ulter purification unit - RO Madule, UV disinfection and Detonization
II]L!‘Ij'J.LL.
Ay Suitable & Separate dispensers for tvpe 1 & 1ype || water.
2 Ulers |, Fegd water: Potable warer feed supply
prure 3 . .
ik 2 TOC{pphk =3
svstem
ReD |y pecisivi: 182 MELen@28°C
5. pH ! Effectively néutral
0. Praduction rate @ 7 hiver S minimom
7. The system shall have facilithes for recirculation of produet wier throues e
Feserveir o it i consistent peak water purity. Recireulafion tank shall o
provided of minimom 20 Hire
£ The water parification systen shall have dispense {low e of manbmuin 0.3 1 pe
minute or better for Type- | water
3 Accessories | 1. All essential accessories required Tor ranaing the system fike cartridizes and fiftes
pumps, LN lamps ete. 10 be included,
2. Standard tooks kit should be provided for general masmtenance
4 Inter foee Power supply: 230V, S0/ HE
5 Freatures | Microprocessor conirolled svstem for continuus munitoring of water quality. Monitor
display: Resistivity, system status, performance and matntenance needs like Canndge
change indicators including alarms.
fi Warrunty | Should have o wairranty pericd of 3 yuam from the date af sccesstul installafon a
- as per fender condiiions. Waoanty should mclude ponsumables also Regquired trainin
irsining for the aofmil operation of e eguipineil 1 e prrow lded
T Aler Sales | Onsite Comprehensive Annual Mairtenangy Contrac (o be provided lor three years e
Service warmnty as per Wender conditons. .-ﬂl 1
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ANNEXUEE AlZ

The sysiem should be microprocessor based, capable of doing all types of Titrations fike Acid base.
Mon Aguecus, Redox, Complexometric, Back-liration and precipitation

The system should alsa have the faciity 1o performs Volumetric Karl Fischer Titration. The accessories
for the same should be quated

The system should be completely software controlled and should have atleast two galvanically isolated
measuring intefaces wilnin 1he same system, for performing two titrations simultanecusly with
saparale work stations

The system should be gquoted with the sensors and accessories to perform chioride, calcium,
magnesium, alumimium and ron in food and cement samples

The instrument shou'd have the following measurement rangs

a) pH : Ota + 14 0 with Resalution of 0,007

b} my i 1200 with Resolution of 0.1 mV or better
ol i 1 120 wA or betier

d) Voo + 1100 mV or better

As a secunty measure the basic instrumert and ail the peripheral devices conmactad to f should be
recognized automatically by the sofiware as s0on as it is connected to the software
The systemn should have the possibility to connact up to Faur Titrating burettes for o ferent 1voes oF
titrations
Burslte should have a resolution of 1/10000 steps or better of its burette volume and the flexigifity to
handle mere than one solvent for ligued handling
Freparation of burette with new titrant and emptying the burette, with a single command should be
possitle
Bursties velume of 2. 5, 10, 20 and 50 mi sheuld be available f required. 20 mi (LG: 001 ml) burettes
fer potentiometos titration and 10 mL (LC: 0.01 mi} burette for Karl Fischer valumetric tifration should
be given with the system
Losing drives with chip on board technolagy with the capability of read and write should be proviged
It should detect the burette volume once connected. The chip on the burette should store the importart
dala like titrart name, concentration, date of preparation, expiry date, eic
The instrument should have the option to conneat intelligent sensors with chip on board lech nalogy 1o
capture all data related to calibration and perdformance of sensors
The instrument should alse have the facility o perform pH measuraments with the capabiaty of 5 points
calibration.  Suitable electrode should be provided with the system
The instrument should also have the facility to perorm ion measurements with suftable ion seleciive
slectrodes If required.
Twio magnetic stirrers one each for potentiometric titration and Karl Fischer titration, with conftral as
slimng speed and direction should be provided, The magnetic stirrer provided for Karl Fischer titration
shoulc have a membrane pump used for the aspiration of titrated solutions and addition of mathano
fior titration
Sultabie automation facility for handiing sample preparation and ttration of minimum 15 samples
should be avaliable if required in future
L atest windows based software should be provided with the system; with the following facilities

al It should be possible to connect unlimited number of instruments to the software.

b Software should e LIMS compatible and facilitate parallel multi-tasking functions. Software

should suppant clent-server version if required.

¢} Result monitaring, customzed repart and automatic data back-up should be available.

d] Awtomatic inguiry of sample size andfor ID number after start of titration on request.

e) Vatiable Start Cwlay for poorly soluble samples.

fi  Should be possible to do two titrations paraliely in the same window.
g) Resuh trend analysis, History aboul the each determination should be availatie.
h) Export and import of data{s) in differenl formaty like CSV (to excel), XML {to UME.},qy,J,l
should be possible



»

i} Should have unique uger login facilily with passwords for multiple users
iy Should be 21 CFR Parl 11 compliant.

18 The potentiometric titration system should have the above features and should be offered with all the
necessary accessories for perferming the applications mentioned above

19 Instrument performance verification (1Q,0Q, PQ): To be done with traceable standards for the first 2
years [at the time of installaton and on each maintenance visit)
20 Reguired documents, kits and reguired standards as required

21 ‘\Warranty. as per tender document

22 On-site demonsiration to the users and Operation and Maintenance Training




. A NNEAURE A4

ANNEXURE-$ | 45—

Technical Specification FOR XRF SPECTROMETER

Mamg of the Equipment | XRF SPECTROMETER
2 Application For measuring purity ol Gold and Gold
______ | Alloys, jewelleryiartilacts.

3 Re!nwam Indian Standard IS 1417 : 1999

4 'EReg..mcuImn

a) Detection Range 0 fo 99.99%

bl [east count (.01 % or better

L) Measurement uncerlainly +01.05% or better

d) Sensitivily 1o temperature in the | £0.01% max.
range of 20-30°C I

3 Design features:

It shall have the following design features;

a) The X- Ray Tube shall be micro focused to get high intensity. Frimary
ratioactivity shall be controlled by suitable number of primary filters It shall
also have programmable cnergy saving arrangement.

b) The detector used shall be silicon drift detector with peltier cooling and
having atleast 100,000 pulses per second. The l't‘hu]l.liili:lﬂ of the detector shall
be 160eV {(Mn-Ka) or better.

&) It shall detect metals Gold, Silver ,Copper , Zing Indium ,Lead Nickel,
Palladium. Cadmium including Platinum group metals such as Ruthenium &
Indium.

d} It shall have approval for radiation safety by highest national or internaticonal
approved authonty Exposure protection features should be there, for
¢xample X-ray is cut ofl when the doar is open

£) It shall be able 1o measure the purity at any point including @t soldered jomts

1 It shall have the provision lo make computerized measurement,

2} It shall have provision to do sell calibration using standard reference

traceable to NIST, FTB or equivalent along with the certificates.




h)

11}

jl

K)

| The operating goftware shall have the following features:

i) Quantitative analysis of solids for upto 24 elements
simiul tancously .

i) In quantitative mode software should be able to measure platinum
group of metals along with gold alloy i single measurement.

i) Automatic drift compensalion during the measurement.

iv)  Automatic identification of elements in qualitative mode.

v} There should be one software for both qualitative and quantitative
analvsis,

vi)  Should be able to give waming. if different unknown elements are
present during the quantitative measuremeant,

The vendor should supply gold alloy picces with identification and certi ficate
from Gevt of India Mint or NABL sceredited laboratories having gold
content around all fineness specified in 1S 1417:99 for calibration purpose.

It should have at least three collimators, with ai least one having meas Lring
spot size in the following three ranges with automatic changeovers.
i) 0.15 mm to U.2>mm

| i)y moere than 0.25 mim but less than 2 mim and

i) 2 mm o 3.5 mm

Arrangement should be made available 1o loeus on desired spot on the
sarnple without any human error/ judgment with true eolour video image.

al

b)

ch

d

Technical information | Certificate / Accessories Lo be supplied

Full Technical information about:
i) HLV. Generator and its X-ray tube,
i1 Type of Detector

iii) Measuring method and the relevant information

Safety devices and the cooling system available in the equipment.
Input power supply requirement

Details of dimensions of equipment




71 CORAPLITER
Make Reputed brand
Processor Intel cora 1T {47 generaticn) processor
HAM g GE RAM
Hard sk 1TR
Monitor LCD Flat-Color size-21"
VD Writer BVD Multidrive
Bey board Latest multimedia
Mouse Dprical mouse with pad
Frintes lazer Jat Primter Black
Sofwares Pre-lpaded Window 10 professinal operating system with
licensed CO compathble with operational seftware
RS office 2013 professional with licensed CD compatible with
operational software
Pre-loaded Antivirus with latest version of 3 years fetime along
with ticensad CD
8 UP5 Branded UPS for providing uninterrupted paseer supply to

the instrumeft with backup of minimwm 2 hrs

T




Annexure-} |

Technienl Specification of Microhalance

Componenta’ Reguirement
8 Mo, Fihﬂum." Accessorics/
Spare parts’ CHMs
— -
(1) 2 13)
Capacity 1.1 gm o more
[ 1

rJ

Readahility /l.east
Count

L mg

[ & sisc o botter

3 | Stabilisation time
(LK mg or botter
4 | Linearty
| % | Repeatability 0007 e or botter

14
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AnHEwkE B 1

o !
Technieal Specification of All Cut Machine

Paramaters’

Cutting Height

1
S pecilbendion |
= 600 rom :

Culiing Widih -

= 550 num

Custing Langth

g_llj{l mrn

Allowed culiing laper

0.1 mm

Work Table

= 12a0 x4 mm

Bed sres

= T80« 1250 mm

Brlade size (appros)

I.l x 41 » 480 mm

Gl bl o] Bl Bl ol il (ol

Blade spesd

VFD (variable requency drive, 20— 2K
bAster./min. of batter

b

Cutting Feed

=t

Motor (Saw]

| Hvdimulic [1imm = El]l]nimn’Mm}

=5 HP

—
—

| Motor (Hydraulic)

=L HFP

—
| Lad

Motor iCoelant)

=012 HP !

Las

.| Hydraulic Baservair

=30 Lier :

.

.| Coolant Beservoir

fJuw'

b

Work bl

bdetallic work table wnh suitable ~T"
slot and surface h_mineaa-

.| Beg

Fabricaied with BN & plate and
machined. -

. | Table migwermeit

Automnatic conteolbed nwvmml

Cuiling avcurasy of beight 4s

| well a3 lengh

1 mm 5 meter

| Material suitable for cutting”

All fertous and nnn-ﬁerr&:us metals, plywood
&g,

. Blade guide

Carbade [ Hydraulm Dp-er.nt&ui}

- | Bpeed attachmenis

Fixture wilhk scale fr qun:k_r:»l:r selting

.| Wzl

Cost Iron

Wod lable wmax s bosd

| withstanding capacity

=E00 kg

.| Wi brush

Z Mos.

| Werk light

2 Moz,

.| Chip ¢l leclion ray

2 Mos,

.| Tool kir

ine =4

Essemtial Spares:

Pressure and feed valve -

2 o, Each rype

Cutting Blades (HSS Rirnetal Bandsaw blade)
suitable to cutting stainless stecl marenal

2 no. Each (TP1 - 2 , & 4/6)

Contactors Sned s5wite s

2 sets

Flow exwairal walve

| 2 nas, Each type

T Bolenaid valwe

2 hos. Bach bpe
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TECIINIC AL SPECTFICATIONS FDR COMPUTER CORTRULLED iMFPACT
TESTING MACHINE WITH LZOD AND CHARPY NOTCH BROACHING

MACHINE

I, TECHNICAL SPLCIFICATIONS FOR COMPTUTER CONTROLLED TMPACT
TESTING MACHINE

TFest j2h be
Corried 0wt

Tzod Impact Test as per i3 1595: 1977 and {‘-harpy_llﬁctﬁsl as par I8
1757 (Part 1y 20144180 148-1,15 1757 (Part 2)/50 1482 and IS 1737
{Parl JpTS0 148-3.

S'l:vl:rpte:

The pendulurn impact tesier allows performing Charpy Impact tesls on
metals, lzod impact issts. Lmpact tester must have the choiee of
implementing 2 pendulum hammer wilkh 1703 (17 kgim) and 300 1 (30
kpf-my energy, Provision shall be provided in the machne W meTeas
the working capacity up to 450 .

Buslc Umit:

i. The Maching suitabhe to perform Charpj-'?stgmll as Izod 1est,

i, Te caory out the functions of zero ¢leaning and aulomatic Telum,
capring the walue of lost or absorbed impact enecgy and perdulum
cvele by means of setling up the computer program arwl the results can
e monitared.

iii. Machine shall be computer controlled and closed loop operatian. It
shall be capabis of comtrolfing the lest proctdurss as the pre-sel
progiams & akso displaying, recording & Printing the test tesulls, the
testing cutves can be diawn automatical |y in real time.

Clamping
Fixtures and Jigs

. Designed ascording te, 15 1598:1977, 1S 1757 (Pant 1) 2014130
148-1. IS 1757 {Part 2SO 148-2 and 1S 1757 {Pan 34150 |48-3,

ii. Clamping device for Lzod Tmpoct rest shall be capable of holding
sauare and ound section test piece a5 per Cl 3 of 13 13981973,

ii. Clamping deviee for Charpy Impact test shall he eapable of holding
venotch or U-nodch test pices for 15t pieses of 10 mm, 7.5 mun, Smim
and 2.5 mm width as per Tigare 1 & 2 [Table 2) of 1S 1757 Pr1. SelF-
ceniering bongs & per Fig A ] of Annex A (15 1757 Pr-1A50 148 Pr-1h

hachine
constrdcion

. Other components of the machine shall be as per C1 4 of I3 159%: 1977
& S 3766:1977 for lzod and shall be as per 1§ 1757 (Pan-2)150 144 P
7 for Charpy impact and compliance with relevant ASTM stanwlards,

ii. The basic unit of the petedutum impact tester shall be made up of &
rigid, box-type maching colum with optimized vibration izolation.

i, The pendulem impact tester must be inslalled on a concrels
Foundation with sies| frame and same shall be part of supply,
installation and commissioning. Detailed deawmgs of Fourdation wilh
dimensional spegification shall alsa be provided. Ik shall be provided
complete in all respect in a ready o use condition.

iv. The machine shall have quick-change system, the sivilker can bez
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TECHNICAL SPECIFICATIONS FOR COMPUTER CONTROLLED IMPACT
TESTING MACHINE WITH 1Z0D AND CHARPY NOTCH BROACHING

MACHINE

Chunyed gasily and rapidly.

V. The-sinker must be mounted in the way that it i3 impossible Lo mount
It incotrectly.

¥i, On the cental anvil block, exchangsable support plales can be
mantad, depending on the specimen dimansions,

MMachine
Crperatimg
[eatures

i The impset evergy can be adjusied and displayed with & digital
dizplay. [L can cither be displayed as angle ot &5 potential energy.

ii. Oypion Friction compensation allows detzrmining the Tost wor due )

friction. The displaved value is subtracted From the consumed impact
¢enecgy depending on the pendulum ravel,

ni. With the help of the eleciramechanical pevdubum 1A and brake, the
start position of he pendulum can be continueily adjustel

iv. Alematively, to the digital display, a touch screen can be used by
means oF the computér with fouch screen integrated In the machine
frame. The penditlum impact tester con be completely operatad via the
evalugtion sottware. Adding the rool for instrumentation, measuremet
results are displayed afong with foree-time characteristics,

v, Shall have provision fpr data intorface with eonpuler systen.

Safety Features:

i The pendulum wapstt rester must by equipped with a complere safery
enclosure with safery duosw. The safery enclosore surrounding the
swinging ares of the pendulum fulfills alt echnical salery requirements.
It must be impoassible [o tigger the pendulum when the door is open:
after triggering the pendulum and opening the dooe, the pendulum
hammer is stopped immediately The sides are swivel -mounged. Safery
enclosures shall be such the: dismantling i3 not required while
calibrating, or repairing, After mscrting the specinen and closing the
door of e iesl ares, the door is lockad in the way that de door is
unloeked only wheh the autgmate st cyele is finizhed,

n. Surveying and prokesting safety cortrol for setting and testing mode,
i, Sigoalling of wrong handling by signal lapps and emor message
the dizital display.

iv. Safety and danger analyziz inzluded in the delivery of the pendulurn
Impact bester. -

v. Suitable locking mechanism For the door

i. Clecirizal safcly rigger of pendulum
1. Besolution of [mpact Energy; 0.00 1 0r beetsr
iti. [ndication rangs 007 o 43000 [

iv. Hunmer can b triggered either by pressing the start button or by
closing e door - saves Lime when testing cooled specimens




TECHMICAL SPECIFICATIONE FOR COMPUTER CONTROLLELD MEFACT
TESTING MACHINE WITH IZOTH AMD CHARFY NOTCH BROACHING
MACHINE

7 Compliters can be comested via Etheret interface
vi. Safety box For collocting specimen remnarts

Calibratiooverh | Dipect and Tredireet verification [using refsrence o3t picces traceable 1o
ficalin iaticaalimemational atandardsealibranon cerfifizates shall be provide
as per 16 & €l Tol 15 1757 {Part-2IS0 148 Pt 2 raceable 1o
nationalfniemational standards.

Standerd Accessories o

Amvil [nacrts and | Anvil inserts Chaypy according to IS 1757 (Fart-I7150 14582
Supporls The exchangesble anvil inserts ¢an be used up to Tour times by Larining
theaim in case of vwear-ot.

- Free anghe I *

- Ralieve cul 117 :

- ftadius of curvatuee 1 mam |
Anvil Supports for Size of specisen: L0 mm, 7.5 mm. Smm apd 2.5 |
mim width as pet Figure 1 & 2 (lable 2) ol 15 1757 [e- 1150 148 Pi-1.
Centering toag | Tong to center the notched specimen {v-noteh) betwesn the anvil inserts

| {Far spetimen size 10 mm, 35 mm, Smm and 2.5 mm width 45 per
| Figure 1 & * (T abie 2 of 1§ 1757 P WSO 143 Pr-l.
Eor 1od best Support for tesis by lzod

- Equipiment [or lests and specimens according to 15 15981977

- Specimen cross-seetivn 10 10 mm

- Or specimen diameter 1 1.4 mm

Yice for Lzod specignen:

- Hotizantsh and vertica] pavallelism + 0023 mim

. Radius of the upper edge of the anvil <04 mm

i, Software to acquice meaturement values and to generats repotts and
statistics for impact rests. Beside the graphic display of measurement
yalnes, automade slgorithms are eluded 1o evaluate fhe measured
values and noeermainty of messorelnent.

s, After each impact test, measured values are recovded automatically

given thal there is a connection to the pendulum impact teser. Gefors

gach impact tes the pecimen-spaciiic intermation  (spesimon

deqomination, specimen temperature and position} can be adapted. The
tion is applied ioF the next IMpact best.

3+ call be installed oh every common eompulet {opetating
| system t Jeast Wikdowey 10, -

i LAT&@MHM conneativity with datz reporting system ahalt be
prezent and sgqslem sl auto-connect whensver equipmicni is switched
o, )

|
|The optrations ol E equipment (switching of, switching off, wsiing |
| stan. testing SIOP, majnlenance, Measurement daty, tesulls e} shall be |
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TECHNICAL SPECIFICATIONS FOR CUMPUTER CONTROLLED IMPACT
TESTING MACHINE WITH IZOD AND CHARPY NOTCH BROACHING
MACHINE '

atiomatically Togged with dste and ime. This recorded dats Shall b
non-temiserable and users shall be able 1o remcdely observe this data
loggred or stored ip the date acquisitan sysem.

Rexmlt ffeld:

The resull ficld in the main window shows an overview of ezl
impact wsis of the current series of measurement and specimen-specifte
inBrmacion ag well as date ¢nd time of the current test, Comesponding
i the pre-set number of conlimeus tests, groops of out of individual
tests amt formed. Each line in the @atistics fields contine statistical
values of the group of Teses.

Testing repont: _

By ineans of the evaluation program, test results can be documented in a _
report, This report can be filed electronically. All resuite can be saved in
files; The result files can be exported 1o proczss them with ther
programns {eg. MS Excel). The standapd report containg editable
elernents, which can be temoved o adapred. .
Computey Display 40 o or bewer  LCDVLED with keyboard, Mause, CFU, at
Syalem least T TE Hard deive, 3GE FAM or Leirer, UPS, lager printer, windows
08 muzr be supmdied. ]

1Z0D AND CIIARTY NOTCH BROACHING MACHINE

Hydraulic Notch Machine For ptoviding e specimens bsed in the impact testing w:rth e spane
el of brrach, The miaching shall cut notch which Acconding 1o

1) lzod Impact Tes: piece gz per C1 3 oF | 15981077 (%~ natch for square and round test Fiw:%}
2) Charpy Impact Test as per Fig 2 and Table 20118 1757 pt 1:2014/180 148-P1 | (U-potch and
V- notch for all sizes),

T} Measuring gavges shall be provided for verification of U-notel and V- notch for all sizes of
fest specimens.




Techmical

ANNEXURE Bz

Specification of Computerised Ciipping Testing Machine

Conkpromen g/
Fxtures’
AecearoriesS
Spare purts/
CRMs et

Requi_remenl'

{3

)

Types af tagtz to
be performed

Brishstn Cupping st on MewVATIoy sheers 55 per 15 10175150 30485

Marerials 1o be
bsted

Metalz mmlln:-}rs

Crimensions

Various ditmensiots of companents of the

equipment shall be as per Annex-
I : '

Helding Force

10 KM 0.5 with digital dlsplay

Cénstruction

i Provision 1o operats the machine for various combination of thickress
and widthidiameter of tesl pitce as per Annex-1.

iy Camers shall be provided to abeerve i vrack in the ot pece during
tesling, with their display on screep.

i Surfaces of blank holdet and of the die in contact with the test piece
shal| b¢ plane and perpendicular 1o the aiis oF thie movenwent of the pumd..
iv] The farming i ahall be self-aligning w e fxed blank holder.

Tunch ravel

i} Shall have motorized system of Punch travel. _
i} Rate of punch travel shall be adjustable from 5 mofmin to 20 ARV,
ni) Resolution of punch teavel: 001 i or beter

Hardness of Die,
Blark Holder
and Punch

750 HY 3 (Minirsom)

Surface of
Punch

i} Epherical and Polished Surface :
iEh Mean vaiue of roughness {Ra) =0.d jun jzs defined fn 90 1287

Opecational

requimmlm

i} Complete aperation through a connected commporer device afier
placement of best piece in e equipment,

i1y Funch shall not wim during the test

iii) Distance from the a%i5 of the die 10 the cantre of the gpherical pant of
the punch shall be lesz than 0.1 mm tuoughowl its range of mMoyement
duting operation.

-} Data aquisition
gpstem

I} Measuremnent of following parameters Tor complede operation during test:
* Punch Travel
#  Dreaving Foree
¥ HoMing Fopee
# Specd of punch travel
iy Graphical display of drawing force wiy punch travg
iy Shall have provision (o ger the values of deawing force and punch rravel |
at s2tecied point at graph. '
v} Shail have proviston to exgion the measured valucs to exeel, pdi furmat,
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12, | Computer
Syslemn

T COne set of punch and former die for all =2t of dimensions a3 per Annex- 1,

A0 ¢m or beger LEDVLCD with Mouse, keyboard, CFLU, | TH or highet |
Hard drjve, 63 RAM or mose, LIPS, laser printer, windows U5 must be |
aupplied. '
LA N7Ethernet connectivity with data reporting system sliabl be present and
syslee shall auts-conoect whenever equipment is swilthed on.

.| Conmetyity

stored ih

The operations of e equipment (swirching on, switching off, testing start,
testing Stop, TuAintenanc, moasurement data, results sico} shall b
automatically logged with date and time. This mcorded data shall be non-
temperable and users shall he able to remately observe thiz data kopped ur

the dara acauisition sysiem,

Apeex-]

Deeslgmation

F el phece aut fool dmensions and Erichsen cupping isdlces

Thickngss of the sl piece

Al<a<? ]| z<a<l | hlza=2|nlzas] T a3 15

Wwhdth or dimmeter of he tesl
piece -

>m | =% 6 che D | g be5s = 5}

Dlatnster of the spherical
end of the punth

) & (5 )+ ALRS 1520402 g0 | 20003

T gace diameter of the dic

372005 | =005 | 1002 &0 |

TEaore dizmeter of the blank

haolder

ET T EOL 12401 We0l |

s dlameler of the de

R 2IN] =gl 29 L0 sa =01

Cruteide dismeter of the
Ilank hobicr

AL RN O£ 0| el g5 11

die. oulslde o rading aof
the blank holder '

Omoide covter rmdius of he -

BTsend | 1001 | 075E00 ) 0Ti=01

Inside: coamer cedius of 1he
die

0T 0.08 | anthnd | HFEE0.05 075 005 | 20+{05

" Height of the inside rounded

part of the die

3020, B EOLl | 30Dl 300 DB

Erichstn copping index

LI Y

IE | =] TE AL

'l,ﬂ

I IELI

e




ANNEALUE

Details of requirentents and techmical specifications of machine

Parameters

Eequiraments

Mame of the Ma:hine

Profile Propcior {Yehical) Inverted |

Dhameter

500 room ar meors

soreen Material

Fine Ground Cilass or better

Angle Beading

Chgital Counter { LED) ABS/IMC miode switching
Lo set

B e lution

Angalar: 1 sacond
Lincar: 1y o better

Projection Lens

10x {Stardard) and 5x, 200, 25x, 30k & 1(k

Wlagnification Accuracy

+1=0,1% m Contour il luminativn
==}, } 5% In Surtace illumitation

E-Y & Anghk counler

Inbuilt

bdechanism

Fine Feed & Coarse Feed

| Wark piecs Tharmeter

Baxirrwn 200mm with 10 Lens

| Wark piecs Haight

kAaztivrum 100 m with [0x Lens

A XV Measuring Range

10W) & 100 wr beller

| Cruick Helease Mechanism

X and Y_Axis

.| Swivel Adjusiment Fange

- [0° o better

. Tug_ﬂurfam Sz of Table

350 x 250emm {miionLim

.| Qptical Svsiem

" Take centric Lens

| Cregs | s

9 Dogree Solid Lincs

.| Test Specitmen Load

LUpwo lOKg

.| Besolution

Ip ‘dégres or minute or second {selectable) or
better

. “Pr-::-gram Function

Part Progeam cresticn, execulion, editing

A Stodistical processing

Mumber of Trata, Wax Value, Min Yalue, MMean
Value, Standard Devintion, Range, Histogram,
stalistica on & messurciog function. basts by
comnand

| Lrizplay Svalem

- Color TFT LLD

b Drata Acquiziion Sysbem

LANEhamsl connectivity with data reporting
systeitl shall be present and system shall auto-
ennmetl whenaver equipmeant it swilched on.
The opetations of (he squipment {svitching, o,
switching  off, testing ster, tesling  stop,
mainisnance, measurement data, resulls le)
shall [ automatically logged with date and tirne,
This recorded data shall be non-temperable and
users shall be able w remotely observe this data
lrgged o stored mthe data acquisition sysbern.
Latest confituration Compuitr  systemn  (with
minimum 14 GB Rand, 1 TB HDD with 15 or beper
[rreezzar alnog with Peripherals, [[PS and Lizer
Frnier.




A NREXORE

with At Yibraign ble, PC and

ware

Descriplion

Specification

Systen specificutivns

Test inr be Carr_iucl out

)

-
“em

Vickers Hardness Tesy s per

15 1501 (Part 1) : 20013180 63071

2005 to 1S 1507 (Part 43 1 2013 /iS50

| 65074 1 2003 ' e
4 903 ¥ o bener (000401

(0.009207 M 10
HY 10.0.5HY) _ i

LuadinEﬁacham'sm

Toad Applying Speed

Aptomatic lpading and releasing

Adijustable with softwars

approach speed of the indenter

shall not ::xc_e.acl 0.2 /s as per C1 74
of [5 150]-1

Velocity of the imdenter

the indenter should contact the test
picce at a velocity berween 15 s
and T wme's

"I' '

. S LCLLiouch panel

Autamatic tor muitiple testing
Color LOD tonch pagel -+ _

R T - =

Tnden

b

3 Nos, of HY indepters as per 15 1501-
11500 6507-1 wilh traceabic certificate
Quitable toolkit for indenters and shall
be provided ]

DENG Criteria

Tudging Lo the results by SeliIrg M.
and min.

11].

Data Editing

12,

Drata displa;,?dit. aulput. retry, assist

| Function

Miazt. height of specimen

[ 200mrm or betier

Max. depth of specimen

160mny or befter

13,

l4l

Upcertainly of measurement

15,

Power Supply

According ta 1§ 1501 [Pan-2)¥130
6507-2

Ag pet Indian power supply condillons

16.

Errar reduction Funiionality

System must have capability of self
comrection of hardness value,

Automatic veading funetion




Test Mude

Atomatic mode! Twe or more mole
indents must be sticken by setting the
Paltem of an automatic stage-Dents
CoLtinuos reading) single mode{The
dent iz sticlcen 1o ane puint-Dent

reading}

Carnera

Suitable camera

Lnit of minimum Measurenernl

Minimum Indentation Reading

| 2.1 win or betrer

10pmiFar #0% object lens)

Manual Reading

shall have provigion for manual
measurement in PO monitor.

Display Magnification

Minimum 400 (ag per table 3 of 1S
1301-21130 6507-23

Measurmment View

bntmum 70w (For 40y object lens),

Tesl Data preservation torm

M1.5 format

Graph Display

Hardened layer depth, maximuom
value, minimum value, X and ¥ axie
single distance display, Parameter
sellines

Other Fumetions

| Confinmation mode

Tudgment functions by dizgonal length

ralic, |
Flexiblé reading function(Four |
mtomatic reading setting values
acbitrarily set are easily selected)

Print Ot gt

System must have at least {hroe
standard [ornat selection {Graph only.
Data only, Graph and IData), incase
gpecial fonnats are necded, suppliet
has to support the yser.

Automat

¢ Uperation X-¥ axis  stage

Z8.

28,

| Dnive system

SiEpping motor

Stage operation

30.

Muat have stage control box operation
{An arbitrary speed can change) or
fe0n operation in sofrware.

| Least ccrmmand_jrﬁrement

L or bettey

Other fanetions in stage

Real-time graphical display of test
postion, click movement function, dry
run function, offser funetion
indentation position wheg replacing
the indenter as an option




Aumtomatic Z axis skuge

3.

Drive system Stepping motot must be built in tester
body

53,

[east comrnand inerement 0.05um or better

Cwher finetions Slage evasion function when turret
rotates

Aytornatic focus optional function
{Four automatic reading setting values
arbitz anily s¢t are easily selectad)

Gafcpuard against malfunction W antomanc stage immedials end
with emergency stop button and a
standard function, Operation mnst
immediaie end by aute turret lathe
cotation coliision in auto focys and
SVEr UNNing. |

Anti Vibralion Table iy vibration table aceommodating I
adequately the machineg having
sufficient gpace for the operations must
be supphied with the maching.

Suilably designed to evoid transfer of
vibrations to the madhine,

| Sofiware inust be capables of easurements afier completion of test, in caze
aeedsd sofrware must pramptly follow up the work and once again measure
images on the data edit screen.

i Software tiust have auto trace functionality of the shape of the SpecimeEn.
511 The starting point of the measurvinent line paust be set by the shape trace
based on the image{straight line divigionfarc divisionfslraight line tract)

v, The iluminatien device of the maasuring microscope shall produce
wniform lighting of the whole observed field and noaximum contrasl between

the indentation and the surrounding surface.

Dhsplay 40 cm or better LCD/LFD with Mouse, keyboard, CPU, 1 TB or
Wigher Hard drive, 3GB mAM or better, UPS, laser printer. windows O% nust

be supplied.

[T _AM/Ethernet connactivity with data Teporting sysiemn shall be present and |
system shall ato-conned whenever equipiment is switched oft. |
The operations of (he eyuipment {switching on, switching off, testing start,
teating stopy, mainlenance, measucoent data, results etc.} shall be
automatically logzed with date and time. This tecorded data shall be pon-
emperable and users shall be able to remotely obserye this data lopged or

stored m the data acquizition system.




Annexofe 2.6

Technical Specification

with Anti Vibrativn Table, PC and Softwarg

Sr. No. Descriplion o Specification

System specifications
Test to be Carried out

Vickers Hardness Test as per

IS 1501 {Part 13 : 2013155 6507-1 - 2005
10 IS 1501 (Part 4) - 2013 /SO 65079 -
2005

Test Load 1 to 50 kgt or better (9,807 to 490,35 N or
bettcr)

Leading Mechanism Automalic loading and raleasing

Load Applying Speed Adjnstable with softwrare

approach speed of the indenter shall not exeeed 0.2 m's as per C1 7.4
o of IS 1501-1
Velocity of the indenter the indenter should contact the fest picce
al 3 velovity between 15 s and 70
pnfs__
Tumet o Antomatic for multiple testing
touch panel Colon touch pane] L
Indenter - 3 Mos. of HV indenters ag per I8 1501-
IS 6507-1 with traceable certificate
: Suitable tooliit for indenters and shal] be

Q. provided L
OEMNG Criteria Judging o the results by sething max. and
10. L min.
Data Fdiung Drara display, edit, OULpUL, EETry, assist
1. function
12 Max, height of Specimen HWmm or batter
|13 | Max depth of specimen Lébmm or better

Uncertamty of measurement According 0 1S | 501 {Part-2WIS0 6507-
14, 2 '
15, | Power Supply As per Indiah powey supply conditions
Etror reduction Fenctionaliny System must have capability of self

143, correction of hardness value.

| Automatic reading function




| Autonatic tooded Two ot
b st be sticken by sething the

move mode indents
patiern of an
anomatic stage-Dents continuos rcading)

Drent Tesding)

single mode{The dent i aticken to one point-

Camela

Suitabyls camerd

Unpit of MInimum measucment

0.1 pm ov better

10pmi{For 40 -:rhfpe:a lens) L

WMirimum Indeptation Reading
Manua! Reading :

shall have provision for ynanual m
in PC mondtor.

gasnremeant

Display Magnitication

Wjnimum 400 (a8
HISO 6507-2}

per table 3 of IS 1501-

1] Measurerrent View

Minirum T0pm (For 40 ohject lens).

Test Liaia preservation korm

XL S fonmat

Graph Display

depihjrﬁm-;i.murn value,
fiminuLn vahae,
display, Parameler se6ings

| Hardened lagyer

¥ and Y qig single distance I

Ckher Functions

Tudgment functions by diagzonal length tatio,
vlexible reading function(Four ausomatic
reading setting valwss
selected)
Confimation maode

arbitrarily st are sasily

-]

| Print Cukput

27

System st liave at Teast threa standard
farmat selection | Graph only, Data only,
Graph and Datal, incase special formald A
peeided, supplier has to support the uzer.

Autgmatic Dp&rﬂtﬂa X-Y axis stage

281 Dtive syslei

Stepping Mowr

Sage operation

29

Must have stage control box ppetarion (An
| arbitrary apeed can chan
it zoftware,

€} OF 100N operaticn |

301 Least command increment

1m or better

' Other functions in stige

Eeal-time graphical display of test position,

click movemnent fnction, dry run function,
affser funvtion indentation posttion when

31

replacing the indenier a3 an SpnOT

Automatic 7 axis stagé

Stepping motor st e Touilt wester hody

32!‘[_Jriv¢ S¥ElE
33

—

3] 1.east command inctement

0-05um or betidi~y,




ai

Other funclions Stoge evasion function when furret rotates

' | Auomatic focus optional funetion (Four
antomatic reading setting values arbitearily set
gre eazily selected) '

Safeguard against malfunction XY autonatic stage immediate end with
emergency siop buiton and a standard
function, peration must immediate end by
auto turret lathe rotation collision in auto focus
. and over running.

Antl ¥Vibration Table ] Anti vibration table sccommodating
adequately the machine baving sufficient space
for the operations must be supplied with the -
machine. :

Suitably designed to avoid tranzfer of
vibraiions to the machine.

T Software must be capable of measurements alter complelion of test, in coge needed,
sofrware must promptly follow up the work and once again measure images on the
data edil sorecn.

il Sofiware musl have awty trace fonctionality of the shape of the specimen.

iii.The starting point of the measurement line must be set by the shape trace based on
the image(staight line division‘arc division/siraight lint Wwace)

v The Wlurination device of the mensuring microscope shall produce uniform
lighting of the whole observed field and maximumm contrast between the indeniation
and the surrounding sutface., :

Display 40 cm or better LCD/LED with Mouse, keyboard, CFU, 1 TB or highet Hard
drive, 8GB RAM or belter, URS, laser printer, windows 0% st be supolied.
LAN/Ethernet connectivity with data reporting systetn shall be present and system
shall auto-connect whenever equipment is swilched on. :

Tl operations of the equipment {witcHing on, swilching off, testing statt, testing
gtop, maintenance, measurement data, pesults eic.) shall be automatically Togged with
date and time. This reconded data shall be non-temperable and wsers shall be able to
remotely observe this data logged or stoted in the data acquisition $ystem.




Technics] Specification of Awlomatic Load cell based, Rochwell cum Superficlal
Rockwell Hardness Testing Machine

Deescription Specification

Test t0 ke Carried aul Fockywell lardness test as per 1S 1586 (Part 1) RS0
L S308-1: 2016 o §5 1586 (Farl 1) ZHEN50 £508-3: 2016
T, | Ome tomth, easy hardmess All testing cyele (Pre. test force — Test toree — Reloase

| measurement | Boee) must be easiby done only by touchiing the star button
of a touch pangl.,

The testing cyele shall canform to the festing cycle delined
in I8 1586 (Part 13 20IRAS0 6518 Part-| L
Closed-Joog dest Toree Test Fres 15 controllable with high precision from the
coatrod with Youd cell outpu of & load cell. Feedback control must aantrol the
_ NV vibeation from the gutside,

Test methods Tackveel] hardness leat as per 15 1536 (Part 1 2013150
£502-1: 20l 6 o
Yariable test fotee The varighle tast force function must change pre. bt frures
at o 100gf step from 29.42N to 9R.OTN {3kgf to 10kgf), and
it st change weal force power A 4 O 0T LO0ed) sep

i feom 147.1M o 1840M (1 5kel o 187.5kzf).

Top surface based The 1op reference measurement myst e he affected by
mexasirement the bottom of Uhe sample than the conventional bobom
reference measurement.

Tonch Pad I acditinn 1o test machine operation, machine must have

: data management, prinking, network connection.
ProTest Loud 3. L0kg (20421 N, 62.07 N}
Test force: Superficial: 15,30, 45kgf (147.105. 204.21, 441315 )
Rockwell ux per 15 15861806308 Beals A,

BLLDEFGHE
Test Cyeles: The testing ¢ycle shall conform to the lesting @ yele defined
in I3 1586 (Fart 1): 20187150 6308 Fart-]
tounting Dase Drarneter: a6lmem to 200 mm ov betler

Controlles 1-asis controller

l}pmﬁnﬁn&h T4 o or better touch panet anl computer deskiop with
software

Meaccimum Lleight of Sample: | 140mm ar betier

taxinum Depth: (00 or betler

Uncertainty of measurement | According 1o 13 13851350 G508 _all parts
Hardness Measurement FEochwell Regular scate

Ranype . | &cale A: 20 HEA to 95 HEA

| Seate B: I0HRBW to 100 HREBW
Qeale O 10 HRC to 70 HRC

Scale D; 10 HRD 10 77 HRP




Scale E; 70 HREW o 100 JIREW
Scale F: 60 HEFW o 10 HREF'W
Scale G 3 HROW o 94 HROGW
Scale H; 30 HRHW to 100 HEHW
Scale K: 40 HEEW & 100 HEEKW

Eochwell Superficial zcales

Scale [5M: 70 HR1SH w4 HR13M
Bcale 30, 43 HRMHN & 86 1TR3I0N
Scale 45M; 20 HRE45MN w0 77 HR45N
Scale 13T &7 HRIATW m 93 HELSTW
Stale 30T 79 HRMTW w §2 HRIOTW
Scake 45T O HR4STW 1o 72 HRASTW

Peferencs Hardnoes: Bhoeks
Range

As per Table- 1 (CL 5.2 of TS 1586 (Pan 2): 20H & /150
G508-2: 2018 for Scole AR C and supecficial scale (0, T

Indemier

1} Diamepnd cone
i) Tungsten Carbide (Bali 1.537 5 mm, 3175

.+ All indenters shall be as per |13 1536/15046548 all parts

Wilth 5 sparss of sach 1ype

Print Output

Systern must have at keast thres standard formal selection
{Craph only, Trala only, Graph and Data), in case special
foarmate are eeded, suppslter has 1o suppert the uesr.

2.

Coancutivity

LAN/Ethemet conngedivity with dafs reporting svstem shall
be present and sysien shall awo<onnect  whenever
equapirent is swinghed on.

‘|he ﬂp:rauum of the equipmient (widehitg on, mlu'lmhmg
ofF, tegting stact, testing stop, nraintenance, measurement
daty, results &4, ) shall be automatically logped with dats
and time, Thiz recorded dala shall be non-temperble and
users thall be able to ermotely observe this data logged or
stored in the dota acquiailion vasm,

Amti Vibration Tuble

Anli vibration bablesccommedating adedquately tie
machine having sufficient space for the opsrations must be
supphied with the machine.

Suitably dezigned w avoid n‘an&f:r of vibratons 13 the
rachins.

Accessories to be sapplied
along with machime

[+ Shall have provision for data interface with computer
gystcm.

ic) Shall provide the Auxiliary Toclz Frequently wsed for
aperafion of mathine,

Flzaa Anval: édsmrn (Diameter) oF equivalent
¥ shape Anvil: G0mn (Diameter) ar equivalbent

Power Supph

As par Indian Power supply conditiois




‘F&HN BALEE @_

Technical Specification of Metalbargieal Optical Microscope

Liwerted

A Foeusing mechankm

Adjustment knob: Coaxial focusing systern with fing adiustment of
0.2 mr or less par rolation with facility for Coarse adjustment,

B. HMumination

[umninater; Built in Koshler's ineldent illuminator with Halogen
Lamp’ LED Larugy HG Filwe Niuminator, adjustabls brightness, ficld
and aperturs diwphragm with yellow, gresn, blue and grownd filters.
Light distribaion 100%, between camera port and binocular
I ludesd.

Fitter: Diowible turret (NI 16, NDYGIF, MCR), Polatizing block |

Polarizer & Anslyzor

Raflector polarizer module & Analyzer Slider or better

Ohservativen metod

Fully apochromatis, Bright filled, Datkficld, Polsrizing, DI

Resolving nosepieces

T position naosepises

Stage

Stage including two stage ingerts (@20mm and 40mm opening or
i lar sizes) and control handle

Trinocular eycpices

Interpupillary distance adjusement 50-73 mm, magaification; 1Mk or
beetter,

The eyepiece shall be suitable for gratieule [hsertion.

Aggessonivs [or measurement of grain size.

bjective lens

L.25%, 2.5x, Sn, 10, 20x, S0, 100x magnification

{iptics

Fully #{pwhmmatic optics and micricope opiks thould be
comecled o stages for spherical and three stages for chromatic
aberralion.

Ilizh resolution camers of 5 MFP or beter, Microseopic calor &
menechrinne digital camcra with minitum 2000 X 1900 Pixels (3

| MP or mare) chip resolution, live image display with CMOS sensor

o berter, Chip size 1/2.5" |t

Caera should have Autofocus Systern for fast and acourate focusing
with wide capiure range up o 100 micrd meter ar betier at full (100X
shjettive) resoluting,

Campalible software 1o view and analyse images. (Srain size,
Inclusion, Phases of inicrostmuchers ctc}

Capable for measurement and annetation, Area fraction unalysis.
Suoltware should capable 10 stars, manage, analyse and export the
data in the wser fornat,

Automdtic Crain Size analysis as per relevant ASTM S [5,

Muliiple Phase Anatysis

£apable to identify the phages in the nucrosirsiure.

Conirasting Technigues
Module

Automatic Component recegnition

Conpectivity

Lt Etheenet connwclivity wilh data vepoting system shall be
present and system shall autoconnest whenever cquipment is
switched o,

The operations of the equipment (swilching on, switching off, lesting
stutt, testing stop, maintenanos, measy rament data, results et} shall
be autornatically Iogzed with date and Gme. This recorded data shall




- Al

Drakt

b non-térmiperable and users shall be able to remolely observe this
data logped o stoved in the dara acquizilion 3ystem.

Computer

Windows 10 O3, Intel core 3 or beuter processor. 8 GB or more |
EAM, 128 GB or more SO0, 1 TR HDOT, Colored 31 inch Full HT
IPS 16bd color display systenn or better display svstam '

ColibratsonVerilwation

Calibration Certificate for the applicable paramcters of Mesallurgical
tbficroscops raceahls 1 Mational Tuternational S tandarl




Basad an the information gatersd with siudy of 15 and other details available i intertiet, draft

specifications are 4 follows:

—_——

1 | Mame of the Equipineat

Presemvired Comsisiometer or Thickening
Time Tester Unit

| Application

For Thickening Tune tesl [ as por A4 of I3
v lo96) & Determination of Frea Waker
Centent of Slury (s per, CIL A2 L1}
8200 1966)

Felevant Indizn Stonderd

Specitication

5 82291986

Required pressura & Contrel

| The final prossurs should be held Comstant 23

Atmospheric Pressure to Maximum 150MPa ot
bedter With pressure control ak anry [RESEUTE

per [ 8220: 1956

Required temperaure Contral

TIo0 - 0P ot better wilh lamparature cantral
aplion at any Lomperature.

The final tempetature should be Teeld Constank
within £1 = till completion of the test-

Provision of a heating element capablz ol
raising the ternperanurz of this ail-bath a1 1he
rate of at beagt 35 per minute or beter,

Provisions of thermpoeouple Fot determining the
letnperatuae of the oil-bath atut alsa thal of the
cemmeal shurry,

Cansiztency Bange!

U o 100 B (Bearden Uniis) or betber with
vesolution af | B or bellsr

Crive speed

Precicion magigtic drive assembly or bettes 1o
achieve constant slurry cup drive spesd af 150
Tpm or better for improving testing avcaracy
and concistenyy

vy | Pressure hiedium

| completely Filked with white mineeral oil, Grade

The spate between the slury container &l 1the
wills of the pressurs comfainer shall be

62 WY* ( Wational Formubaty) o aquivalen, |

vy | Comosion-Resistance Eropenties of

Equipiment

The stiming, paddle and all metal pans of the
alurry containcy cxposed to the slurry are made
of comvosion-rosistant alloys |

—]

vy | Cooling

Automatic cooling & il reservoit cocling ar |
b tber

i} Em

Provigion of tmer uplo 200 minutes o botter

o




Delcrmuination  of Frse Waner

Conbent of Slory

Frovision shall b available b tneasurd Free
Water Content of Slurry as per Ch A-Z of 13
£2:20- 1956 .

Display

Cokour touchescreen for display of testing
parameter and aceess o programmable teaures

Safety! Alarm Provisions

Provisions for pmgrmnﬁbﬁfﬂdjwtahh alarm
for wizcazity and other parabelors as applicable.

sofrware  for  data
analysis and conirol

woqueilon,

v

Latest cottware for contol of the Mactine,
Onpline Data acquisition 1 BC foc confrolling
ptin 8z wal| as Nara anakysis and integration
o LIMS fe4 reporting of resuls

Bagy net LAN connection for semods viewing in
real time & USE drive for data exgport,

AcceEsaries

L¥) | Calibration

Ta provide tool kit laledl windoves bazed
Compuier, Hoet jol DAneT, spares ane ot
_accessories s applicable.

A1 measuting devices shall be provided with

certificates raceable L) mationalfintemational
' standands '




ANNEXRE 210

Techuical Specification of Compaterised Universal Testing Machime (1MLN)

Compoments!
Fiztwrea!

- ApcessoTies!

Spare parts’
CRMs ete.

Requiremsent |

(2)

3)

Types nft:stﬂ tD
be performed |

Tensile al ambient and a1 high Temperature, compression, Shear and 3-point
bending. ' .

The supplied machine must have aTl standard accessories/fixmres required for
performanss of the above mentioncd tosts.

Materials 1o b
tegited

tdetals and Alloys

Loed capacity

1 DM {Pasaluion O KN or better)

Load scouracy

Class 1 or better

Load Frame

Robust load frame with Tension and Compression test space.
Accurate fores meanurement throwgh Load cell with provision for change of kad
cell desirakle if negadesl. '

Digplacement
resglution

(01T mana ot bebter

Teating spesd
range

Audjustable {0.5-100) mm/min

Control KMode |

Servo Conunlled Aydranlic Drive {ni.ﬂplan:ment control, Load Control, Slrain
Contrel, Stetss Contrl, 2te) _

Computerized ctrm Manual Displecement and Load control mode with digical
dlsplay

[Hotance bhe
Tension jaws

EAinimum 00 m {Including Piston Strolo)

.| Dritnension of
the platfonmn bed

Length: Minimum 504 mim
Width: Mininum 500 mm

[ Day Light sres

Tension: Minimom T mm
Compression: Minimum 700 mm

| Compatiblity
with les
specitications

15 1608 (Pan-1):200 % 7 (SO 6802-1 201 &

-| Grips For
herlding tensile
Farmples

Self-] cading Wedge grips suitable for MS, 55 Sheets & Rods
»  Cripg for Aot specimen: Thickness (0.3 - 10 mm;
»  Crips for roond speciment 12015 mm;

.| Compression
platens

Crinnnelar minimum ﬁﬂﬂ pile

-| Bend fizmure

Bend ficturs with continuouy wdjusiuble spacing.
Span: minimumn 600 mun
Depth: niinimum 200 mm and fugiable holder




»

5. | Mandrel
Cracmetar

Range of diameters: for sample Jiameter of 8 = 13 mm for al! sizes and grades a2
per 15 1 7R6.

) fotensnm:Ter

Mor-contact (Laser Type} Extensometer interface] with systern softwars (Fiekd
of wiew fam SO mm to 200 mm and accuracy class 0.5 as per I3 1 2ETHL50
5131, for sesting ab room temperature. _

Suilable exlension megsoring anachiment for gxlension at high kempasalure up to
1200 deg C.

Additional Etectranic Extensameler: Yariable Gauge Lengib {covering range 10
— 300 ram) & Class 0.5 s per 15 12872180 5513,

.| Wlaterinls
Tosting
Software

1- Shall have features tor Windaws- 1 {or better) base gruphical user interface.
3- The sofrware package shall have different application modubes for tension arid
compression testing of different materials tich as metals and allays.

3-The software package shall have provision {uc user defined foading Patterns
along with provision for changmg rete of loading during testing.

4. Test Curves Mode: Lend- Time, Load -Displacament Siress- Sirain.
5-The software shall alzo have report [ormat ditor-

4 Parameter Pracessed with computer: Upper & Lower Yield point sivengih,
Max Load point, breaking shength, Sess, deformation, Elastic Modulus, Proof
SITELS, :

7.V alidation of software for testing parameters as per IS 1608 (Part-1:2018 /180 |
EEWI-1:2016. '

% All resting dats shall be stored and retrievahble.

| Power Supply

As pet ndian supply conditions

.| Operating &

Servies bManval

Soft copy in .pdf Format and 2 g5 af hard copies.

-[ Connectivity

LAM/Ethernet connectivily with data teporting system thall be pressnt and
system shall aitto-copuect whenever equipment is swliched on.

The operations of the equipment {switching oty switching off. iesting start, lesting
SO, METALNANCE, MEASITEmEnT data, rezults «te ) shall be automatically logged
with date and ime, This vecorded data shal] be nen-temperable and users shal! be
abls b0 temotely observe this data logged or atored in 01 dula acquisitin syatem,

Computer

Latest configuration branded Computer system {with minitrum 16 B HAM, |
TB HDD with i3 or beker processor along with Peripherals, LIPS and Laser
Priter.

.| Safety Feature

bachine shall haﬁpm-.-iﬁian for Ecnergend y stop.
Mechanical stroke protection: When the ram armives at upper limited position, the
machind shall zlop.

| Teaining

“As per tender document

| Calibration

All the messuring devices shall have wacesbility to tationabinternational
standards




Aunexvee

" Technical Specification of Computerived Universal Testing H.;Ehllt (S0 M)

‘B”.

L
[51 ]

] M

Components’

Fimturess
Avcessiries
Spare parts/

CRM: ete,

Eequirement

{Z)

]

Types of IE.SIS‘- (1]
he perfomned

Tensile & ambiat and at high Tempersture, compression, Shear and 3-point
bending.

The sopplied machine must have all standand aecessorfes'fixtures requiced for
perfomiancs of the above mentkoned lests,

Materials 1o be
tesiad

Metals and Alloys

Load capacicy

SN (Roaclution 90HH KN or better)

Load accoracy

Class | or bemer

Lodd Fratre

Robust pad Fame with Teasion and Compression (e space.
Accurats force messurement threugh Load cell with provision for change of load
wlh desirable if necded,

Displacemant
resolution

0.0 lmm or hetter

Testing speed
rahge

Adpustalile 0.5 LOF} Wi

| Contral Mode

servo Controlled Hydrawhe Drive (Displacement conteel, Load Contool, Steain
Conleol, Steess Conirol, e1e)

Computerized cum Manual Displacement and Load contrsl rrmu:l: with digitad
display

Dnatanes bfwr
Tension jaws

Flinirmnum %0 mm (Incloding Pizton Suroke)

| Dimension of

the platform bed

Length, Mitamtm 590 rmm
Width: Minimwn 300 mm

: Doy light 2z

Tensimm: Minimum M mm
Compression: hinimum 700 num

.| Compatibidity

witl test
gpesifications

18 1608 (Part-1p 2018 4 IS0 6502-1:2H 6

| Giripe for

hiMing tensile
garmples

e orsiir

Self-Loading Wedge zrips suitable for M3, 55 Sheslz & Rods
' Cirips for fan specimen: Thickness 0.5 « 20 mm;
*  Grips for round specimen: O] 2230 mm;

platens

Diameter minimum 200 mm

.| Bend Tixture

Bend fixhme with continuous adjustable spacing.
Span: minimum 500 mm

Drpth: mimimuom 20 pm and suitable halder




e

.| bAandiel Rangc of dismeters: for sampls diametsr of 8 - 25 mm For all sizes and grades as
[Harmedsr per 1S 1735.

.| Extensomaier Mon=contac! (Laser Type) Exlensometer inlerfsced with system sollware (Field
of view from 30 mm o 200 mm and accumcy class 105 ag per 1n 128724750
G513, For testimg at room Ismperiture.

Suitable extension measuring attachieat For exlension at high temperatue: up to
L2000 deg C.

Addiional Electronic Extensometer: Variable Gauge Length {covenng rangs 10
= 200 mim) & Clags (b3 az per I8 128727150 9513,

1- Shall have Eamres for Windows-10 {or beiter) based graphical user interfiace:,
2 The sofhware package shall have different application modules for tension and
I compression testing of differemt materials such as metals and alkoys.

3-The software package shall have provision for user defined loading Patterns
along with provision for changing rate of loading during testing.

4. Test Curves Mode: Load- Tirne, Load -Displacement, Stress- Sirain.
5.The software shall also have roport format aditor,

o Paramerer Processed with computet: Upper & Lower Tield poim strengm, !
Max Load point, breaking strength, Sicess, deformation, Elastcc Modulus, Proof -
2rass, -
© T-Validaton of software for iesting paratnelers as per [3 1603 (Part-17:2018/ IS0
GEWZ-1:2016,

£- Alltesting data shall be stoved and retrievable.
-| Power Supply | As per Indian supply sonditions

.| Operaring 3 Solt copy Ln .pdf format and 2 5248 of bard copies.
Service Marwal
-| Comectivity LAM/Ethemeat connactivity with dsia rporting =ysiem shall be present and
sysiem shall avlo-connesl whenever squipment is swilched on.

The operations of the oquipmen (switching or, swithing ¢1F, tesling ston, testing
stop, maintenance, measurement data, resuliz etc.) shall be amomatically logged
| with date and time. This reenrded data chall be non-temperabls and users shall be
able to remotely obsorve this data logged or stored in the duta aequisition system.
-i Computar Latezt configuraion brapded Compuler gygtem (with minimien 16 G BAM, |
' ' TR HDD with i5 or better processor alang with Penpherzls, TIPS and Lasar
Printar,
-| Safety Feature | Machine shall have provision for Emergency stop.

- | Mechanical strolee protection: When 1he ram arrlves st upper limited position. the
muchine shall stop.
.| Training As per tender document

All the measuring . devicss shall have taceability to natlonalinternational
standards.

S -
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qot
Technieal Specification of Comapaterited Universal Testimg Machine ¢ HHO0KN)

Componemty/
FizturosS

Accessories

Spare parts/
CRMaz o

 Requirement

1)

]

Trpes of tests to
be perfrtned

Tensile a1 wmbicnt and a1 high Temperature, compression, Shear and 3-point
bending.

| The supplied machine must bave all standard acopssories/ttures roquived foc

performance of the above mentioned tesis.

Materials 1o be
tesied

Metals and A lloys

Lowd capactty

FOOOEM (Focacl utian 00001 1N or beller)

Lowd accucacy

lass ) or better

Lsad Frarme

Robust Ipad rame with Tension and Compression fest spate.
Accumte force measurement through Load cell witl: prowizien for change of load
cell devirable if needed.

Displacement
bt Lt Ty

{n01mm o1 batter

Testing speed
rangs

Adjustable {0.5- L0F mmdmin

Contre] Mode

Servo Controlled Hydraulic Drive (Displacement control, Load Control, Strsin
Contral, Stoess Contmal, &ic) _ _
Compulerized cum Matwal Displacement and Losd control mode with digital
Jisplay '

Mstance bfw
Tension jaws

Einirmuwm S0 mm {Incloding Pigton Stroke}

o Dimensicn of

the platform bed

Levgth: dMimimum 500 mm
Width: Minimwm 500 mm

.| Dy light area

Tenskon: Miniown 700 mm
Cormpression: Minfmum 700 mm

-| Compatibilicy

wilth test
specifications

I3 1608 (Pant-1 520187 150 6292-1:201 6

-| Grlps lor

holding tensile
sunples

Self-Loading Wadge grips suitable for MS, S5 Sheets & Rods

»  Oirips for flat speciten: Thickness 0.5 - 40 mm,

*  Grips for ound specimen; ©12-060 mm;

*  Girips suntable. for sting of wire/sirands/sheets etc. as per
IS 1785 & IS5 6003, 15 2041, 15 14268, 1S 5005

4.

- Compeession
| platena

Driameter minimom 200 mm

I3

- Bend fixture

Bend fixwre with continuous adjustable spacing.
Span cninimum 600 mm

Depth: minimiem 200 mim aad sufahle holder

T b




'L'l-:: ®

Eangs of diseneters: for sample di:arr'-eter of § - 50 mm for all cizes and grades
per 15 1786,

Mon-vontast {Laser Typed Extensometer intorfaced with system softwar: (Field
of view trom 5U mm o 200 mm and accuracy class 0.5 o3 per 135 12870150
451 3), for 1esting al room temperature.

Suitable extension measurimg sktachment for cxtension at high temperamure up to
1200 deg C.

Additional Elecironic Extensometer: Variable Gauge Length {covering range 10
— 200 ) B Class 0.5 as per IS LI8F2SC 9513

1- Shall have feamres for Windows-10 {or betier) based graphical user intertace.
2. The gofiware package shall have ditferent gpplication modules for tznsion and
compression testing of different materials such a5 metale and alloys,

3-The seflware package shall have provision for user defined loading Partens
along with provigion for changing rats of loading during testing.

4. Test Curves Mode; Load- Time, Load -Displacement, Stress- Sitain.
£-The sofirvare shell 4lso have report faornat sdito,

6 Paramerer Processed with compuier; Upper & Lower Yield point strength,
Max Load point, breaking strength, Stress, deformation, Elastic Modulus, Prool
slress.

7-Validation of soltware fur lesting paranweters as per 18 160 (Part-1):201 £/ 150
6502-1:2015.

£- All testing data ehall be stored and rmidvable,

-| Power Supply Ag per Indjan supply conditions

| Dperating & Soft copy i pdif formar and 2 sets of band copies.

Service hManual _

.| Connectivily LAN/Etharnet connectivity with dara reporting system shall be present and |
system shull aute-connect whenever equipnent is switched on.

The operations of the equipment (switching on, switching ofT, testing start, testing

stop, majimenance, tneasurement data, resulis etc,) shiall be autoenatical ly lagged
with-dase: and Vime. This recarded data shall be non-temperable and users shall be

¢ | aie o remotzly observe this data logged or skved in the data acquisition gyatem.

| Computer Latest configuration branded Cainpater system (with minimum 1§ GB RAM, 1

TB HOD with 5 or better processor alang with Pevipberals, UFS and Laser

Frirnet, _ : :

A Safery Feature | Machine shall have provision fyr Emergency siop.

Mechanical stroke protection: When the ram artives at upper limited position. the

eaching shall stop.

| Training A% pef iender document

.| Calibratiob All the measuring devices shall have trocesbility to nationalinternational
standards.

s ) P




Anwexore B I3

Techaleal Speciflcation nlCumputerlsedIUlIveranl Testmg Mackine 2000HM)

Compoments’
Fittures!

Aceeriories’ .
Spare party

CRM: efc.

Requirememt

12}

{3)

Types of lasts o
be prétfoimrmed

Tensile #t ambient and ot high Tempemor, compression, Shear and 3-
poanl bending.

The supplizd machine must have all standard sccessotiecffixtores required
for p-trﬁ:-rman& of tht above menboned teats.

Matecialz o be
tesied

Mletalz and Alloys

Load capaciry

000N (Rezolution 0001 KM or better)

Load accuracy

Class 1 or betber

Tetnperature
Furnare

LTh shall be innegrated with 1200 deg C closed Tmp lﬂl‘.lpl:ﬁl'.l.ll'l: Tumace
to perform benzike test al high temperature.

Lol [Fraemee.

Bobust load rame wilh Tension and Compression e space,
Accurate force measurement through Load cell with provision lor change
of laad cell desirable il neaded.

Displacement
resmlanion

00 Livwwy o beter

Teding syt

tange

Adjustable (0.5-100) mm/min

Control kode

Serve Conrolled Hydraulic Drive {D.s—placemem canirel, Load Cotiral,
Strain Cordrol, Stregs Control, cic}

Computenzed cum Mamea| Dizplacement and Load condrol made with
digital display

-1 Diskance biw

Tensnda Jaws

Minimum 2 mra (ncluding Pizton Stroke)

- Dritreensnan of

the platform bed

Length; Minimuna 240 ram
Width: Minimuny 500 pm

.| Dy light arca

Tension: Minimum 700 mm
Cﬂumssiun: b Enimum ?'I:I'_I] M

| Compatibiliry
el best
specificatione

IS 1508 (Part-] 201§/ [50) 68%2-1:2016

- Grips for
halding tznistle
samples

Selt-Loading Wedze grips suimble for M3, 35 Sheets & Bods

v rips for flat specimen: Thickness (L5 - 40 mno;

¢ Grips for rownd gpecimen: ] 2-D&0 mm; '

+ Crps for high temperature: both the grps flat end round shall be
_compatible for temnporature upto 1200 dep C.




«  Orips suiteble lor testing of wire/strandsisheels eto. a3 per
15 1785 & 15 6003, 13 2141, [3 14263, 13 6006

Diameter minimbin 200 mm

Boad fisoure witl corginwous aldjusl.ablr; spacing
Span: mitimem 600 mm
Depth: minimum 200 mm and sunable holder

.| Mandrel
Diaimeter

Range of diameters: for sample diarneter of £ - 50 mm for all sizes and
grades az per 15 17846

-1 Exlgnsomeler

Won=conwsct {Laser Typed Extensometer interfaced wilh system software
(Field of view [mom 30 mm b 200 mrm and accucacy ¢lass 0.5 a8 per 13
P2R72AR0 9513), for testing at rosn temperate.

Swntable exbension measuring attachment for extension at high temperatume
up to 1200 deg C,

Addivonal Elesironic Extensometer Yarable Gavge Length {covering
vani@e 10 = 200 ) & Class 0.5 pg per 13 LIR7HISODETL

.] Maneriale
Testing
Softuars

1= Shall have feawres for Windows-10 {or bettery based graphical user
interince.,

2~ The sofeane packape shall have different application modules for
tenzion and compression testing of ditfercnt materials soch as metals and
alloys.

3-The software package shall have provision B uger defined loading
Patterns along with provision for changing rate of loading during testing,
4= Test Curves bMode: Load= Thoe, Lead -Dhisplacermnent, Stress- Swam.
==The zellware shall alsn have report format ¢dhor.

6- Parameter Processed with computer: Upper & Lower Yield povint
steength, Max Load point, besaking sirength, Siress, deformation, Bl
Modulyg, Praof siress.

#-Walidation of software for testing parameiers as per 15 1608 {Part-1):201 §
FIS0 6E92-1:2016,

& All testing data shall be stored and retrievable.

.| Poweer Supply

As per Indian supply condttions

| Operating &
Service Mohual

Sofl copy in pudf formid and 2 sats of hard copies.

.| Connectiviry

LaM/Elhernet connectivily with data reponting sysiern shall be present and.
systern shall avio-connect whensver squipment 14 swiched on.

The aperations of the equipment (switching an, switching off, testing stary,
testing slop, fnAambérince, meéaturement data, results etc} shall be
automancally lgged with date and 1me¢, Thiz meorded data shall be non-
temperable and users shall be able to remotely observe this data logged or
sfored in the data acquisition syzlem.




| Computer

Latest condiguration branded Computat syslem (with minimium 16 OB
RAM, 1 TB HDD with i3 or hetter processor along with Peripherals, UPS
and Lazer Printer,

| Safy Feature

Machine shall have provizion for Emetgency stop,
Mechanical siroke protzcfion: When (he tarn armives at upper limied
position, the machine shall stop,

-| Traimiig,

AS pet tender document

| Calibration

All the measvring devices shall have Leaceability 1o nationa Finlemational
coamdand.
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Ampexare$ 17
Teghnjcal Specifhcalipns

SOOPE: To perform stwr torm al lpng term hydrostatic pressure tast on UPYC, CPYC, HDPE,
Lateral and Speinkler pipes and fittings.

T | ]

Mamne of tae Equlpmead Hyd rostafic Text Apparatus

Apphcarien For Hydrostatic Prezsute Test on LPVC, CPYC, HDPE, Lueral
and Sprinkler pipes akd findngs,

Beberant Indian Jrandard 5 4094, 15 4985, IS 15328, IS 13778, IS 14351(P- 10 15
| 14151(P-2), 1S 16647, 15 10124(1-13), IS TEN (1-8), 15 12231,
15 13593, IS 15265, 18 14735, 15 16008, 15 16038, 15 1653+,
IS 14787, 15 12786, 15 197¥33 ete,

Sperification

Mo of Stations ' 03 (for long tersn and short term)

Operating rangs il One Siation with pressure tange {013 bPa , LC= (001
MPa, Accuracy 0.25% F3L

fi] One Station with prezsure ange (0-5) MPa. L= (LA}
MPa, Accuracy §.25% FSD . :

jii} Two Stationg with preazure ranges {0100 W Pa, [.C- 001
MPa, Accuracy 0.5% F5D

iv) Twn Stationg with pressure mnge {0-107 WPa, LC- 0.002
MPa, Accuracy T34 F30

v} Onc Stathon with pressure range (1-20) MPa, LC- 0.002
MPa, Accutacy 0.5% F5D

vi) Ome Station with pressure range (0-30) MPa, LC- 0,005
MPa. Aceuracy (3% F&D

Separotz master gauge for ange 0-10 hiPa, LC-0.001 MP3 with
accuracy Chass 0.25% of FSD and range §-30 biFa, LC-
0.005MPa with securacy Class 0.5% ol F5D shall be provided
te check anling pressure of any station,

Pressunizing equipment capable of applying the required
pressure gradually and smogthly n apeotdance with CL 7.1 of
15 12735(Part & Sec 1 apd then hepl it constant to within X
Pepcent of the required pressure for completz MMJ{D of tasl,

L




Fressume Contool System

All pressure control sysiem shall be capable 1o apply the test
pressure progrestively and smoothly £5% of the degieed test
pressure in shorlest possible lime preferably betwesn 3s o Th
and Uen kesping il colwlant e within *Ca percent of the
requited pressute for the duration of the test.

Provision shall be prvided for removal of pressure gaoges and
magtar pauges for outside salhrarion.
i

Computet- Ineerface
programmable of data storage in
hard disk

Software to callect & print data or specified inbervals wpte
1000 h.

LAM/Ethertvet conncstivity with duta reparting system aiml!l be
prezent and system shall auw-connect whenever Squipiient i
swilched an, !

The aperations of the equipment {switching om, swit-:hi'ng aoff.
testing start, lesting slop, malnlcnance, measurement dlata,
results #te) shall be automatically logged with date ang vme.
This recorded data shall be non-lemperable and wsers %hall be
able to remotely observe this data logged or stored i the data
acquisition system. '

EPL with Hard disks, monitor, printer e,

Fach station dhail ba provided with time totalizer, is-n]ati!m
valve bleed stc.

S igmal Conditicner

|, Computer Inkeriace.

il Shail conform to all the requirements of 15 4984, [5
d94 e (Hydmslatc Characlerisies). I

iii. Fully automatic with provision of auteinatical by Luning
the individual pressure station OMNAOFE and record Lime
duratici,

. Timer to eut off pressure stalion afier completion of |

Lesl,
Diala acquisition, storage and analysis shall e fully
automatic.

vi. Air compressor with silencers and auto out-oft/restart
dewice.

vil. Hoge convection and hoses to sustain watsr at 95 Deg C
mir.

wiil, Manual energency conteel ution.

in. Logged data printing facilicy

£ Auvtomatic display of burstmg/lealcage prezeurs

«i. keal time clock check w0 keep automatic track of the
date, time anl mins.

«i. Master pressuce gauge o tonnect all pressure slaticos
for calibeatian checking tacility

xlil. Auntomatic. pressure release facility.

wiv. Diala tranamission with USE port |

wy, Compatible with |atest bS opefaing systemn. L




A® A

avl Fucility b downloadrsavesedit idelcw: abmy with
another sample information such as sample code, baich,
date of start, date of completion, IS ne, testing :
persannel name ete.

b Manuslistoria) shall be provided along with a hard
copy ad COVDVD. '

il Sofowars 10 collect duta in haed disks.

i, Dpetational pracautions and safety requirements,

v, System shall consist of 2 npos. air Hydro boosters
capable of developing pressure.

. Cahinet shall be fabricated [rom 2mm (Minimum)
thick CRC sheer duly powder coaled.

vl. Shall print data at fixed inlecvals,

Erd caps 3 sets of each size of 55 (as per ¢l 3.1.13 18

12235(Part-5) covering the range size 12mm to H0mm as per

19 4954, |% 4985 15 15328, I3 15774, IS L415LP-10 IS

L4151¢P=2, 15 16647, 15 (D124(1-13), 15 7824 (1-8). 1S 12231,

iS5 13503, I8 15065, IS 14735, IS5 1409, IS LoEE, 15 14334,

IS 14757, TS 12786, [8 14333 ¢ _

Special Conditions i, All measnring nsteuments shall be provided with
rpccable  cettificate  wilth  naticnaliintemational
standards,

i, The Water Buth for Acceptance Test and Type Teal
shall be supplied abmng with Hydrostatic Machine,
Specitication  of water bath arz enclosed
Annexore-] and Anvexsre-dl.

ACCCIBOTIS . < i- - Setof ool Kit

il Spape parts! consumables (f any),

Drana Acquisilion System LAMNTthemet contectivity with datn reporting system shall be

present and sysien ghall auto-conmest whensyer fquipment :

switched oh.

The sperations of the equipment (switching on, switching off,
lesting start, lesting stop, maintenance, measwement b,
resuits et} shall be automatically logged with date and tme.
This recoided data shall be non-temperable and users shall be
able to remately observe this dala logged of sored in the deta
acquisition HEEM. -
{ atest configuration Comptiter system {with minimumn 16 GB
RAM, | TR HDD with i5 or better processor along wilh
Feriphcrals, UPS and Lasor Primer.

ANNEXURE-1

f
QOOPE: To maintain Water temperatuns during Hydrestatic wsiing ef UPYC, CPYC, HDFE, Lateral
and Speinikler pipes and fittimas.




Mame of the Equipment

Ware; Bath  with  Healing and ¢
arrangement for Acceptance Tesl

Cuanlity

(2 Mumbers

Application

For Hindrostatic Pressurs Test on UPWC, LPVC,
HL'EE, Lateral and Sprnnkler pipes and Fitings-

Specvifications

IS 49%4. 18 4985 I8 157328, 13 15778, IS
14151(P-1} & TS 14154P-2), 15 146647, 15
1012401 -13), 18 7834 (1-83, 15 12231, 15|13 593,
1S 15265, 15 14735, [ L6006, IS 16098, 1S
16534, 13 14787, 15 12786, TS 14337 ate

Temp Eange

15*C to Ambien, LC0.1°C

Ancuracy

17

Working Temp.

20RC, 1300 1700

Test Dhuiatkon

Continuouz upte V70 h

| Type of Terp Conkrollsc.

PID with sepsor o Better

Intermal size

000 (L) X L300mem (W) X 2000moy (H) |
|

Test Temperalire

Shall attain working tempersture within 2 his

Material of Construction

Tniertial Chamber and Top Cover

55304

Cinder Cover

Miatal sheat with Fowdsr coafing

Bottemn Grill

353

Equiprent shall also comply following:

Digiial display of temperature

Equiprment shall have shock proteetion and
overioad protection.

A water circllating pump shall be provided 1o
keep the temperatare waifom throughout die
bath to maintaity mean temperature within +1°C.
The systern shall be as per ¢l-3 of I3 12235(P:
BiSec I}

For cleaning of water tank 4 drain plug should 5

be provided at the botlom of the fank,

Provigron shall be made for proper verdlow and
drain out of lank.

Supports enabling the test specimen to be
placed ime ok n such a way that, thege is




A0

contact belween the samples und also sidc of the
tank.

Special Caonditkons I i All measuring instruments shall be
: provided with wrateable certificate
with naionalfinternational siandsrds.

AMNEXURE-T

SCOFE: To makitaio Watsr lemparatire during Hydrozlalic wsting of UPYVC, CPVL , HDWE, Latgrul
and Sprinkler pipes and tittings- :

Namne of the Equipment Water Bath with Heating — arrangement Eor
Type Test

Application Fot Hydrostatic Pressun: Test yn UPVC, CPVE,
HDFE, Lateral and Sprmkler pipes and flttings.
Specifications 15 4984, 15 4983, 15 15328, IS 15778, 13
14 51P-10& 15 14151P0, 15 16647, IS
WI24(1-13), 1§ 7234 (1-8), 15 12231, IS
13583, I3 15265, 18 14735, IS 160085, 18
L60%EE, 15 16334, IS 14787, 18 12785, IS 14331
L | '

Temp Range Ammbient to 100°C, LC 0.1%C

Accuracy ' +1*C

—_

Warking Terp. S5, 6P C, 65°C, T0°C, B0°C & 95°C

Test Duration - _ Cotlinugus wpe 10000 b

Typé of Temp Controller. P with sensor

Tnternal size- TO00mE (L} X 15M0mm (W3 X 2000mm (H)

Ilating Load ' 12EW KW X 4 1os heater)

Material of Consuruetion

Tntermal Chantber and Top Cover B4

Chuter Cﬁver heka] sheet with Powder coating

Botiom Grill (55504

Orlyer requiresnents _ Digital display of lemperatore -
Equipenemt shall have shock protectidn and
overoad protectlon,

—fr




A water circulating pump shall be provided 1o
Keep the tempeatatuts otabomn lhm-;gho!m lhe
bath to maintain meon temperature  aithin
H1*C. The system shall be as por -3 of LS|
1213 -85 1),

For cleming of water tank a drain plug Fhould
be provided at dhe botrom of the tank.

Provigiem zhall be made for proper overflow
aiud drain out of tank.
Supports ¢nabling the sl specimen (W be
placed ineo tank in such a way that, there is no
cotact behween the samphes and also side of
thet tank.

Special Conditions , i All measuring instruments shall be
provided with traceable cedificale
with nationa l‘intematicnal standards.




B MEXVEE

Bgis

Technical 5pecification of Power Press

Description

1000 KN

Bed size LRXFD

Minimum:

300x900 mm

Bed to Ram Bottom
Stroke

Minimum:

TS0 mm

Minimurm.

160 mm

| Adjustment of slide '__

Bolster Thickness

1 Minimum:

45 mm

Minimum

100 mm

Bed opening

| Floor to top of bed

Minimum:

175 mm

Minimum:

a0¢_mm

Mo of strokes permin

Minimum:

Mator power required

20 mm

Minimum:

Required air pressure

2571440 RPM

Minimum

DIE CUSHION

 § kgfsqg.cm.

| Stroke length

Air pressure

Minimuim:

1000 mm

Minirmum

& kg/sq.cm

*’Ir,'f‘}ﬁf




AinnexueE £ 3 47

"_ Techwnical specificatlons for Avtomatic Digital Brinell Hardness Testing Machine
5L | Deseription Technical Specifications

Mo
1. | Testto be Camed out | Brinell Hardiess Test as per

13 1300 (Fart 1) 20150 65006-1 60 18 1500 {Part 4p 201 KIS0 630454,

Test Load Autemaine Brinell Hardness Test Machine trom [ 1o 3000 kgl loads in

compliance with IS 1500 (Part 1% 20019150 85061 to [S 150 (Part 4):
INTHTEO G506.4.

1) Polizhed Tungsten Calbade composits ball indenter with diameter: 1,
2.5, 5 and [0 mm as per CL 4.3 of 1§ 1500-2150 85062 along with
cerilicales of vonfpomity traccable 10 natknal/intemaional standards.
Bripell: %.507 - 28403 I

i1« 300K kgl

Test Force: & 1 0% of the nominal test force or better

Tndentateon: The scale of die measering system shall be graduated (o
permit estimation of the dlometer of 1ibe indentarion to within £ 0,5 % ar
beonler

Testing Cycle: Shall conlenm with the westing cycle specified in [3 15043
(Pt 1 2009 50 631 201014 and shall be nmed with an wnéertamty
lets than + |0 5 or betrer

Temperature Range | Oparating range of termperature s frem 1070 1o 35 4,

Endenter Holding | Swivelling Motorized turet. Autornatic turmret with onc indonter and one
Mechanisin inter-hangeable  objecive as  standard,  Awig-mpiating,  aple-ool-
swilchlng and apto-cenining for a completely automatic singke or multi
indentabon meéssurement sycle, Each (ool must be essily changed by
screwing manually.

Feom tound o flat socfaces, the tester auwtomatically and quickly must
make contack witlt any test area. up or down, ouside or inside it

Optical Magnification | Automatic  focus adjusowent for the selected optic with precise
pasitioning o ony mapnification by mesn of real image brightoess
seanming tor cnsuring high reading avcuracy and reducing reading Lime,

Loading Mechaniznt | Load forces showld be applied throogh loastd cells and eleciconically
comirolled close loop with a frequency of 1 kHz, assunng perfect
lingarily in every cange (Fangs from 10w 3000 Egf).

Fegultz are pwst not be affected by any  stouciumal  deflection,
tiglighment, vibration or problems assgciated with dead weight
sysdems on tradilional wsters. The wster mast alze rum in an inclined
prasilion. .

|
10, " Self Compessating | When tesfing unstable zamples cr deflective paris, the System st

and Clamping | foltow the sample and not loge . conlact, compensating any froms

| System deflection during the et cyele. Accurate resnlts nongt be ﬂ;ssm'a'f Even-
with atled, dusty or ditty pisess.

Ll. Touchsereem and | 30 cmy or better wides touch scicen for ehsiness i best planmng and a
| Seliware clear view of results. User [oeally interface with conversion Lables and
% round comeetion values for tests on convex <vlindrical surfaces or




L _
vanoue diatmeters, Stafsrcs and cherls must be auwmatcally generated,
Standard and custom reports must be gepecated &l 2 wuch of 3 buleon.
All results and testing sessions must be stored on the large archive nsing
the on board software database. :

Peripheral Shall have provision For data interface with PC's and pricters, to
ConmecHon download data or for final ¢ wstom repons, '
LAMEthernet connectivity with data reporting system shall be pregent
and system shall auto-connest whenever eguipment is awilched oo.

The opetations of the equipment {switching on, switching off, testing
stan, ICSEng SI0p, Mantenance, méasurement dars, results e, shall be
autormatically Topged with date and time, This vecorded data shall be
nan-temperable and wsers shall he able w remotely observe this data
logged or stored in the dala acquizition system.

Aglomatic The preinstalicd software must control e whole insrumont aveiding
Measurement selting SrCHrs OF operalors mislakes,

Powerful softwars must be supplied for (3t cycle managsinett.
Wide settings parameters must be available for measurzment setip,
image adjustrments, statisics and data storage.

Power Smpply As per Indian powet supply conditions

Tndenlation Visibiliey | Aucomatic light and contrast adjustment with live immediate qormaticn,
The fighting Feature must optimize the visibility on any Jark or bright
sample surface without any manual action, ‘The indent must pe visible
with dharp diameter or #dges for both manual and autamatic reading.

Depth Capacirty 140 oy ot bolter

Height Capacity 220 mm ar better

Basic Accensories Flat Anvil: 150mm (Diameder) o equivalent
W shape Anvil: 158t {Diameter) of equivalent

Reference Block with national/intermational traczability certiBcate: i
al 1OF3HHD (Minimuom | b 571500 (hinimuom thickness: 12
thickness: 16 mm) ik :
= 200 HB'W =200 HEW
0k HB W a6 300= HBW =400
= 500 HBW
h 2.5/ M0 iMinimom | ) 17500 (Minmurn th
thickness:6 mt) |
= 200 HEW = 200 HRW

|

; _ |
Apil-Vibration Table | Anti vibration tabke accommodating adequately the machine having
sufficient space for the operations must be supplied with the machine,
Suitably desiened to avoid transter of vibrations lo the: maching.,




DESCRIFTION OF
REQUIREMENT

Techmical Specification

Capucity

Lengih of tabbe:

Pl = 700 ram

Width of table

Blinimum: 400 mm_

Inad o table

Minirmum: 30 kg

X rraval

Y travel

Witirmorn: TO0 i
Minimum; $04) mm

2 travel

Llinimum: 30 mm

Machin: Spindle

Spindle Spetd

= 3000 RPM

St U HICY

Poaitinoal accursty

301 mm w full length

Crolant Systom

Witheram: 100 Litre

Tank capavity
Fillcation system

mlinimum: 20 Bar

Axis dvive and Control

Digital controlled drive and motors

For 2l Axis

Guide way

LM guide way

Rapid Speed

Minimun: Hrvmin

Feod e

kALl Gmdmin

CNC Comtrd unld Fenoares

- | Controller

3 axes sirnultaneous conmollable

Lasg increment with decimal in

Cotitroller rrein oty

000 mm__
Minimum: S04 LB

Conneclivily

LISE Port, Etherowet

Featiimes

[

Emergeney stop on contral panel
Eimergency brake koob
Tool Lowl rmonitoring ared Tool Life Management

Ll
hl
" -

| Compensations and Fecdback

CNC conteoller 1 rake care of stored pikch sot
AAMPLnsaLI.

Backlash compensation for cutting traverse.
Packlash compensatiom for rapid raverse.
Friction compensalion conirol

Thermal Compensation

Feed [orward control

Display System

Mirimum 127 LCD colour menitar with seli Key.
Panel with inbuilt keyboard, monitor & operating
Lnobs, Machine hour reading,

Programming Sywtem

Lateet configuratien Computer system [with minimum
16 0B BAM, 1 TE HDD with i5 0r Detber processor
alome with Periphgrals, UPS.

Feed conkrel potentiomeler

1 0= 12024 in incremental steps of 1054,

-

0 — 120%, in incremenital steps of 1004,

Spindle speed control paleniametes

Tl

Lo h




Fully enclosed splash guard with slide
windows .o
Fully encapsulated housing with safety
Ky P WIRGOW
Esscitial Acpessoties i, Lewelling pads (6 Mutmbers)
v, Daor safety imetloch
v.  Full Eaclosure for safery operation
vii  Inbailt ait conditioner for CHC Control
Zabinzt '
Operating and programeming nstructions,
Inctallanon and Commissioning instrueions,
Ouality Test records,
Carcuit [ragrams,
Maintenance | repair charts,
_ Erevepfive maihtenance instrutions,
Dhocumentation o be supplied Lubrcation ¢hart & pararmeter list,
Raquirmmnt-'mmmmeudatiﬂn foor power SURRY,
conurolled siabilizing has 1o be given.
Lifting mstruction memivned i packing list.
Detailed invoica and packing list ol all it=ms }:ﬂ
I

devices and detailed prospect of machine and
ather accessoties enclostd in respective boke

1

l

 Traiming at the pauve of instalation L
Progeamining course Shall be part of training as per tender document |




Technica) Specification of Automat
— 3000KN for Compressive
3 nnd odher similar products

(ACTTH)
Pavingas per 15 15658

8 e

PN EXVES

Computerized Compression Testing Machine
Strength st of FPrecast Comerete Blocks Tor
like Concrete Cabes 150om

Mir. and Cylinders dia. 150 mm Min.

Equipment Description STFurpose:
Tasting Machine {ACTM}— Capacity
Precact Concrete Blocks for Paving

Autonatic Computerized Compression
O00EN for Compressive Strength test of
a3 per IS 13058:2006 and other sipalar

products like Concrete Cubes 150mm Min. and Cylinders dia. 150 mm Min.,

equipped wi

shock contimmously al

requiremnents of Annexure D

th automatic pace rate control, capable of applying load without

a rate of 15+3 MNimme per
of TS 15652:2004,

minute, vonforming to all
diameter of bearing block

face 320mm min., complete with all vequired fixtures, fools, accessories etcand

as per details given below:

£ No.

Farameder,
Componants/
Fixtares!
Accepsorbesd
Spare pars
CHMs «tc.

Requir¢ment

{2}

[XE N
Lapacity

(3
| SMMKN

Lt il

| 0,5 KM

Platen size

Min. 3w dlawith Steel plotes gizc 147

“Clearance
heturmsh plaiens

Jilmm

Auomatic Fage
Pz conirol whh
printable oad
rade grnpl'l.

(T 1B=TH] T

the specified
Limits_

Range of prce mibe contral 1o amy present yalwi hetwes 8,5KM w0
pull L 1Y

Cupable of applylag load witheul ahock conlinooysly a1 » FRESET
pate within 3 Mimm per minole for tesiing af comtrete paving tlovks

Numedeal intheaton of ladl Hiress cate with Giraphical view olbusd §
cliess rte indicaring the specified limits printable 0N 255 repOTL vin
soltware

Grea] bearing
blowckes amd plates
fox

bl dling specliren

Beaneg blocks shall haws Minimut hardness of 6 {HRC) and 2
i thickness of 25 mn with iop bloek sphrically seated awd sholl
comphy all requirements nf Clause -1 af 15 | 56532004,

The surfaees af the He#! benring blochs and plates shiall red depart fron
ihe wlane by mars (nan §.02 % mm i Ay | S dimeens |

P oty

LAHrEtherpet conmeivly with data reparting Fystem shall be present ahd |
sysem shall aul-onces! whenever equiprient s pwitched om,

The uperations of ik equipEent tswilching e, switching off, sty s160,
Leshinng. 2lop, niinlchanss, mreasrement deta, reaulis ede.} shall be
ateommotecally bagiad with date and time. Thiz mcorded dats chal| b2 none

venipersbbe and wsers shall be sble 1o remotely ubgerve this dan |ogged or
_Etored in ik dads atuisition syalesm, -




1. 3tact configurateon Cormpater sysietn (Yol minimuom 16458 RAM, T TE

HDD with i oo bener processar along with Peripherals, TS and Laser
Frmter.

Software for daa
STl Lateal Windaws baced scdbwars for contral of the Wachine, Omifine Tite
analysis and wequisilion to PO s well as Data analysis,

Cudibre] T

I:ugual Indicator | Peak Load, Peak Sfress Unigue Record Mo is displayed,

BN s provigion (0 configure more tha ooe bMods, Model-
Compressionhindel-Flemwebdoded-Prism TestingModed-Tensile
Splblicg mrena;lh Eath riode will have Irul:pmd:m calibration paints and
sallbrpon points shill be flesible.

Requirement

(3)

Drata stornda sppioy, 200 etond:.

Thata Pownbond dhein BREXILIZR. Llser can gt break point,
Siored recomrds can be viewsd £ prind,

Preud: siress cabaubstion baced on sample 1vpe and shape.
Fagaword proteclicn for sysbem & calibration e,

T4 owerliad facility 10 calibrate the machine opta full cepacity. Start, Stog,
Fause & Hesel,

Ay b b i,

Coammuonication with through Zevial Por B2 2 USE. hdaching cam be
aperakad with s e through compaler,

YT supplied 10 ngund constang volage to dlgnal Fadecabor

Tt bethad Library.

Test Editew.

kultiple Maching Condrod.

Chatprnk Editor,

B ulialing el

hjetimud Editor.

Loted By | i~ 1% ar betber

Al stapdacd Footures, tols, dccemonies o6, melwding op¢rsling manuals,
cEcuil diserame oG,

i Emecgency Son, Cver gl proceciion. Elscmonic Overboad Protection
Safely Ealires Frumt diowr Tur oo shibly, meﬂu-mlug ol i 2 coman g of oll

protection gig.

Cantrl Through B3O watl puogeaivwneble ;onmpls porameders ond rals v:-f looeding [paes
bechanizm k).

Al release’ Auer shuitdown of spstem facilicy after somple filare.

Facility v hold snd reslant loading duning the W

Faetalily 1ee 53w pegt Jack 2o wicl pob card imformation sbout ths apmlmm
seh s trze, apa, prade, dimenskng, spechmen g, cample 10 . in wser
defined [k direchary s 2apm: shoold be prined o peed regon pemesaked by
the machine, o

4 Aceessnries




Warrdows baged sofiware bor conniol oF tho conrpmer|zed ACTHL Doolite
Diats acquisiton w PC 35 well az Data anabysis Tt shruld offer wer teiznd by
teatuwes such &5

1 Fepl cme displey of teat dato Like Live Load, Prak Load, Live Stress,
Paak Sinssa i heding rumerscal irprhication of Roeal Tne Load rate
BTy b el b pots (ama

7, P! fime diaplay of best 2 :
and |pwser [imate, stress rak with indicallon of wpper and lawers Irnit=,
Load Vs Tlme, Displacomend Y= Tlne Load ¥s Displacemend €16,

3. Caleuborion of remdns like Campresaive drengdh, Compressive Sirength
caloalation fat paing hlocks as per reguirements o 15 156.54-2005, spliL
{engils Mrength ahe. with s Tty 10 prin best mepodt,

1. Prowizion ie feed sample 10, aperator fame shall be prosided amd te:
apmne shall b di inged o best enievated by 1he s .

5, U mparslive anahysis LETNE nrli Euphﬁ

5 Loadf tmess rate turos indicating the upper and koaer limbs shall alse ba
b prindable om 1k repor, .

7. Softwre passward prabe tisn.

£, Balch summesy It

5, Detzibed ten veport of bakch (hdors 1ban ot spapiple) and individual

Parameter,
Componeniy
Fixmres
Accessories
Spare parts!
CRMS ele.

(1)

Requairenscal

|3y

sample,

10, Easiky scoessdhle Qi system 1o velrpewe, wiEe , bransfex and print s

data.
hetrlz, Trmperial & S!;HSEMHWMH:

A et Tndlan Power Sopply ondiling

A1 meaariag, devices shall be supplicd it Cal{braiw cenifhcates Iraceobb
tr nationaliineebralion standerds,




 DESCRIPTION

Details

| Purpass

Wachlnime of ferig and non-ferric metaks

_Capacity

a.chlinyg of fomps AN ROT2E 7= " e

Lenygth of Ram-5Sroka

Miplmany: FS0 MM __

Length of Ram

Migimun: 1400 mim_

Max £ Min distanoe of Tade from
Bam

140 to 400 miny oF rathar

[ Tokila

Worklng Surface of Table

700 mmx350 mm or largsr

horizental Table Travel

Mirlmiumn . $00 mm

Yertlcal Tatle Travel

—_— ————

iy s 200

Tool Hesd

Swivel of Tool Head

+60 deg.

Spead b Faeds

Frange of Tabis Feeds/Stroke

.2 m -1,0 i

Toal Head Feed
Electric Equipments

Hand Feed

Main Moker

Minimarn: 3 H.F.

RFM

M| e . SO0




< |
- FNEe s £20

Tac =] catio

&m: The specifications cover SUpply. Installatlon and Comnissioning of Tube Banding
W achins. .

iks hnical flcabo

Hame of tha Equipimet Tuba Banding Machine

Applcatlan Equipment |s intendad to tesl ‘Bending
Propartias’ of Ungalvanized and Gakarnizad
tube of nominal bore upto and including S0
L with an outside diamslsr plo 55 mm as
prascribed |2 1161:2014, I5 1238{P-
11:2004, 18 3601:2006 a3 par the fest
metned given In 1S 23202005 for
datermining tha ability of lull sectcn o
undergo plastic deformation in bEHdIng.

Fadevant Indian Starclarde IS 1961-2014_ 15 1238(P-1):2004, |3
3501: 2006, 28 por the tast malhod given in
15 232812005,

Principle T tube is bend i Jul seclicn arcurd a
grooved farmer of & spacified radius r unbl
the amghe of bend a reaches the valie
specified in e etevanl product standard,
Tube bending machine shal e designed to
prevent tha section of tube Irom becomng
oiyal. The tube bend former of the maching
shall hawe a groove camaspanding in the
proflle Lo the outside tube, The radius at the
pottomn the groove shall be specified in the
relavant product standaris.

Spacifiaction

Machine shal be copable to band
Ungalvanized tubas upto 1307
and galvanized ube upto 207

halafic companent of the
scuiprnent shall be rist free

Fower supply Thwee phase, 440 | Single phase, 220230 VAC o Three phase
' VA _ A40 WA

Salety protection Grerioad protection and Stroka prolechion

Maching shoukd he motorizad
with &l fittirgs and fixiue, des,




claraps, coupling ele. and also
confurming to the fallowlng
requiaments

Emarency stop bution shoukd he
pravided on kosd frame for
pressure release. The cable
cannacting the lxad frame, load
cell, extensometer 81c. 10 the
aontrol coneol should be of
adequale [ength for eaty
handilng.




Aupesave~% 4 <4

Techulcal Specification of Dyvoamotizter and vibradlon pest cquipwent wikh compnier
cpmirglbel dest bench

1p Furpose: | _ -

_ To camy oul Full Load Ten, Temperature-Rige Test, Lotked Rodor Test and hMometntary
Orverboad Test, Vikration Severity on Single phase o Inductian mater lar General Purpose
a5 par 18 9962000 and Locked Rogor Test on Luly Fan motors 45 per Atinexurs F of 15

2.

2} Technleal Regquliements .

a Dvnamomerer setup should consist follewing:
L. bl load 2s

2. Temperarure tlae test
3, Momentary ovarlosd tes on general puiposs mober

b, Lok rolor setup consist of mechanical jigs for kocling shatt as per Annexure F of 18

004 2009,

o Vibrson moter with mounting setup shall be provided separataly.

d  Eachselup consists of following inatramenis, inkegrated or separataly adjusted: Digital
pawer meden, 0-$00V, 0-204 of accuracy 0.5 % of rading or better, Regulned Power
Soures {1 Mo.p, Tachometer [1 Mo}, s Tooque meter (1 o with mounting and coupling

arangement. Tashomster may be provided cither in pemel or saparst+]y,

Spevilicatiom of meters:-

N« of Meters | Type

Raugs/L.C (Daty
Motor Selup)

Range/L.C{Gepexal
Purpose Motor
Setnp)

Power nuelar

G300 W 01

O-TON0 WAL IW

C-S00W0L01Y

-~ 600N ALGH Y

D200 001 A

D-100A0.014

Up to 14} Hz.01Hz
or betler

o Badtar

Tp to [0 Bz/0.01Hz

FPower Taclor Lp ta
140,001

Up o 100,01

(50 REM

0-5000 BEAY

Terque mealer

Tetipeyature
Iedicaten with (-
oK
lhemoceupies, 10
charme!}

(-3 00CA. 171

Gt 10 HHm A ]
H-m

{0 200 M-md 0.0 1TH-
m

D=0 GG L*C




. Digital remperatwre Indicator shall b provided with tes1 sefup of general purpose motor
only. '
Vibeation m=ter shall be by sccordance with 13 LET26:2017,
Drynamonseter astap for duty Can mobars shall be capable of generating torgque (M4-m) for
|oaefinig to tesi duty motor | Rabed cput — 2.3, 4, 7, 12, 18, 25, 40, £0 20, 120 Watt and
Preferred Foated speed shall be comesponding & two poles, four poles and six pales).
Drynamometer setup for general purpose mowor shall be capable of generating torque (H-m)
for Jeadlng to test geoaral purpose mobor (Rauied ouiput- 18D, 250, 370, 550, 750, 11001 .
1500, X200 Watt and Rated speed shall be corrdsponding e iwo mlE&fﬂlt pokes and Six
polzs).
Dynamametert shall be of Eddy Current Type. B

. Mode of sobling shall be waler conling

. Spead range of dynamoned ey (4000 rpm.
Acoutpey of dynamomatarst 1 pin
Drynamedmeter foF general purpasa moter kst S4hip d-mll:l have the suitable ma:uume; _
Pmmfmwwmmm az par C1. 9.1 of 15 9062000 and duty mators (Desert
scrohar modor, fresh air fan ciolot ef2),

- Drypamomediers shadl have Bi-directional dpermtitu {clﬂﬂ{whe and anbi-cloclwine),
Dryoaminmeler colibratlon K1t in*tm®” shall be provided,

Suitable couplicg For bestlng mators inthe range of (2.5W to 120W) & (180W 10 'II{H]'I.I.I"}
shall be provided

. Ome Regulated Tower Snu«:-: (10 KWV A aball be provided 1o conpral voltage and Eequency
fhactuations sad provide stable/constant voliage (preferably 230V and 240 and _
stablefconstars Erequency {prr.:fnrab]].r $0Hz and FUHZ) ot lis output, '

The test setup shall be provided with gmd workmoship ad mwderwmﬂmwnm ith
OIS BPTH AT

3) Dysamemser and Yibration (e Control Unil widh Mnuitwing, Daty A.u:quiaithn and Conl
Softwanrd:

a  Dynamometer Contrgd Unit whik Monlraring, Drala Acquisilion amd Contnol Softwars rpst

be interface with bnﬂ‘udynummetmtestsem;ne dixty fan mokor Gl sequg and genemal
ftuGor fest setup. :

PC contiol Sase panel having facifity th teeasure torque (Full ewd torque, Breakaway shrting
lorque and Pull vp torque), speed, input povser, inplul current, power factor, efficiency of
trvobor, deonperate (mdtor ouler surface’ ad winding) amd vibeatkon (in mm's}.
PC with Coatral & Data provessing sofrware along with prinier for various functicns of
testing machine like data control, ¢ollectlan of data, processing of daty, storage of
transter of daia by 1he means of V3B and Ethermel/Metwork cable) and prinkng of
tesults &t
Fottun lainterpredr
Owiline GraphTrend
Configurable tezt resols & customized repant printing,
Modular Software Iterface’ Add-On Third Party Software. -
Sofrware shall b able to Integrate with LIMS (Lab software for onllne reports prépamtion).
The data observation wilh insiruneat {3) shall be saved o e syskem.
Digital comrol systen with respiise time less than 200mill secods.
Wil heave faatres For Windows- 10 based :raphn:a.l user interface,
Whenmver tans i revbon in softwans verion n-f the equipmzmt, e supplier shall e
the same free of cost | -
Branded Computer syztem shall be pm\rdul with minimum 4 OB RAM, 5300 GB th
T} processor, Printer cum seanner snd UES 1or PC will als0 be provided.

4) Safety Feptures =
Co'namomester seup shall have the fnllnunng sifety fﬂﬂ]rﬁ




Supply off-break

Withstand Veltage fuchuslions of £10%

Emergency slop of the yarhite

Croer Cumend Profection _

Systern should be Class J with Class [ accessible part.

The conivol pavel akoig with aceessories shall be casily movable from one place to anohier

5) Calibration and validailon

ay All oeapuring fnstruments shall be calibrated £ fiall range from baboratory accredited &5 pbr

ISR 17025,
h) The peotocol or validation of DaS shall be provided and sane 10 be wesified at the timee of

mstallatlon, :
‘1 The equipment shall comply %o tha requlrsiments of I3 oty 2000 (with Fatesi amendments) 1o al

raspecls,




Atnesugl C 2

Technical Specification of Dynamometer

[Eddy current D}mmmeter

To test 3 4 squirrel cage induction motors in 2, 4, 6 or 3 poles for frame
sizes upto 3150 hiving output ratings (of sampls i.¢. motor) upto 20 kW
A per 15 12413: 2HE
SpecLhications Measuring festure:
' ' Power: upto 30 KW
arque: (=500 Mm; Least count: 0 1 nm
peed: 03000 rpm; Least ¢ount: § fpm
allbeation arm with standard weight
ing Water cooled

[Drection of rowlion lBidirwti-:mnl {CW & CCW)

Torgue 10 b SO0 Him, an:u:um:.f'ﬂ-l M

. Spead - rpmy, Avcuragy | rpm

IWiotor energizing unlt wid: instromentation and dala agquisilion system;
§5h¢mr switch for 3__:_1;: !ul & switching )

Avto-dimmer ) = LMW

Serwo gulo anzformer 20 kYA

.P'lg_im'l Volmeter 0- 1300V, Accuracy class 0.2

'Di gital Ammetor W50 & Accuracy whass 0.2

|13igim! Watmetsr 050 kW, Ascuracy class (0.2

igila i Frequency
T

||Upt':r 100Hz, Accuracy 20.1%

]Fqu:r factor melsr -1

Servo voltage stabilizer fso kWA

Tempetabire =307, with 10 chanmel

itted with 1atest PC (with printe) with adequate sofrware that shall be

I Computer and fable 1 Integrate with LIS (Lab solftwure ot online epons _
Fﬁwara reparation). The data observations with instrument(s) shall be saved in
¢ system, Software shall show measurement of 10rque, speed, input &




power, cutrent, povwer Facter, efficicnsy of motor, ompe
totox outer sucksee, winding, bearing); Formula inberpreter, on)
aph; configuration test resulis & coviomized report printing;
customization af sofiware.
Backup of software shall be provided,
ay Al meagwring instrwnents shall be calibrated Fer. ﬁull frony
laboratony socreditad as per ISOVIEC 17025,
b The protocol Tor validation of Data Acquisition Syctem shall be provided
and samie Lo be verified at 1he titne of inetall ation,
€1 The equipment shall comply 1o the requirements of IS 136152018 {will
latest amedimeniz) in all respacts. :

P =T
- i L




ANNERURE .3

Technical Spacification of Eim‘,f Gute. fape

Equlpenent Hame

Speclfloations

Surgefimpulse Taster

srarvderd: ECHI000-4-5

Open-Cirout voltage: 1.2/50 ps 0.2 - +125kY
SHart-chrewic cument: 8 f200ps 0.1 - 27 5kR
Surge polarity: Poshtlve/Negativa/Atynehromism
‘Phase: Sytechronism 0 °- J6D * selectable,
Asyrahrcnizm

Ourtput Comphey impedance: 201, 12 17
Coupling path: Throe phazse thres lines,
man. 344

Surge Count: 1 - 9999

Surge interdal: 10— 9905 5

50 1M025 accreditad callbration cartificate

CE f RE { Radiated
immunityf
Oisturbance Poweer
hAsaL i rmMent

Chamber ; anechoic Chamber {51ze | Appros, Smxdms3.3m)

Fieki prowar Amplifies : 1EC E1000-4-2 test system 80 MHz - 3 GHz 10V/m
B 30w fm

Chamber Calibeation Measurernent Fisld Uniformily Aréa 1.5m = 1.5m {16
prints), &Sm0 0.5m (4 points]

£).8¢ above ground leval, Uniformity @ Bdb 12 Sdb at 75% of all paints
Recafeer | 1m o 3 test distanca Eb| test receiver 9 kHz ta § GHz (150
17025 accredited catibration cortificate)

LISN: Line V-Network, SkHz bo 30 MH2, 324 continpous current, for dstarb.
wolttaga meeasuraments with calbration

RF Antenna - 0% ta 6'GHz [Log Parlodic Antenna & Bicondcal Iug-peri:ldlc
antenna)

Digturbance Power Measurement : Coupling Clamp [As per l5 £E42)

Ebmctrlc Fast
Transient Sursk

EFT/Burst Gencrator as per 1EC [EM) 6100034
JOutput Voltaga: O 2 -1 SKY

cnuplmg Path COMN: Bailt-in,

Thrae phasa five Hinas, ACSOC Max 3ZA
{including (50 17025 gocredited Calibration)

Capacitive Clamp 35 par 1EC EM} G1000-3-4
Three phase fhve Tines, ACEDC Max 32 A4

Corrlucted
"1 Susceptibility

Conducted Immunity Test System (IEC E:lm-ﬂq#—ﬁl
Froquency fange: 150 kHz - 30 MHz
Lewel: 10 Yo
including -
Cpectrutn Analyzer Module 9 kHz - 2 GHL
Signal Generator Module 9 kHz - 2 GH2
Power Arnplifler bodle 150 kHz- 50 MHz [/ 100W
COSAT Test Automation Software
AF COM MS power line 25 amp
RF COH LISE A
RF CON USE B
ECi Clarnp and tonitoring Camp

| Cable arwl Adapter So1




E | Ekenctr SEavlc

' Discharge

Grutput volage: 0.2--2 20KV £ %

Qutput polarity: Positive f Hegative fSh\ITrchahlE
Discharge capaciter: 150pF

Dizcharge resistor: 33001

Current fse tme: 0.7~ 1n3

Working farm: Dlschargs interval 005 —~

04 983, Testing form200PSs Discharge |
Sattirg bess than05s, be called singla
descharge

Testlng Functions: Contact Discharge, Alr
Discharge timez: Pre-setting tmes 10D o
inflpite times

Trigger mode: 1. Autbmatic 2. Manual

3 autoroatle voltage rses

Working power supply: ACZIOV + 10%. 50 H2
Amblent temperature;, 15 %0 35 °C

Cutline dimensions and weight: S0=360=175
mm/~10ks

. Dampe Osdllatory

Wawe Qe abpr

W

According W IECFEN £1000-4-18 (Lavast Editian)
Crsoallation feequencies 3 MH2, 10 MHz, 30 MRz £ 10 %
Volhtage OC direct out .4 K = 2.4 Ky

voltage OO CONout 0.A kY =4 Ok

Veltage callbeated 0.5 kv — 3 KV £ 10 %

voltage wawaform decay PkS > 1 - M1, P10 < ¥ - Pl
Outpuk [mpadance 50 0

woltage rlse thne 5 ns £ 30%

Pulse repetition mes, G664 [ 5

Burst duration 1ms = 205

Burst reperition 10 ms = 200

coment SCdirect B CDHNBA-ERA @ all frequenc:lﬁ

current 5C calibrated 10 A-B0AL 20%.
| Current se fime £ 330 ns @ 3 MH2

| <100 s @ 10 k2

< 33 n; @ 30 MHE
Currank waveforny dechy PES = }-& Pk, PE10 < X - P

Polarity positive, negative, alternsting




&N.M expet ¢4

- Technical Spacificalion

Test for Vibration Test as per 15 1 3779:1900, 1§ 16444, I8 15884 and [5 14697

g1, bfe,

Details of equipment required

1

Programmabls Vibraticm ;I'ﬁt Apparﬂl.ln:
Acoutacy as per [S 9000 (part 8)
Rangs: 10-150-10 H

Tronsition frequency: 80 Hx
Accelerallon: 2g (pa® Bmisg. second)
Anplitde of mevermartl. | Smm

Single poink copral

Mo of sweep cycles per axis: 10




Teshnical Speecifleation

Tast for Shock Test 2 per 1§ 13770:1999, 1S 16444, 1S 15884 and IS 14697

S1-14c. | Detafls of equipment required
|
1. Progrunmable Shock Test Sefup: Pleass iaks of Joast -

Table size © 400 k2 400
- bax masa of DT - 30Ky

. Aconleration (Shock) - 3g — 12008
| - Pulsa Dumstion ; 1 ms 1o 40 ms

- M Velocity Change : 11:5 mds wio lead and

1.4 mufs widh ax load

= Acabaromeeier

= Comitrnller
- Bofrwars along with waveiorm medtikor

Frure half sine wave shock (with Pre-shack and afker shaock}




ANNEEE ¢y
. -
¥ 8 Fylly Automatic Meter Test Equipmet
méete  Numbers simn eousl

This specification defines the requirement of a Three Phase Fully Automatic, Computer Controlled Meter test bench associated
with Reference Standard Meter {RSM) of 0.01% accuracy class. The Meter Test bench shall be suitable for testing of
electromechanical, hybrid & static whole current, CT operated and CT / PT operated type of energy meters of aeturacy class
.25, 0.58, 0.5, 1.0 or 2.0 conforming to various national ot infemationzl melering standarda for active (P), reactive (Q) &

apparsnt(S) energy.

The firlly automatic test bench shall be capable of testmg the following types of energy maters for Active, Reactive & Apparent
Energy: : : :
1. Thres-phase tour wire whole current ineter, 10 numbers simoltapeously using ICT
2. Three-phase four wire CT aperated, 10 Numbers, simnltansously, . '
3. Three-phase three wire, CT / PT operated. Three phase four wire, CT / PT operated, both 10 numbers
simultaneously.
- Three Phase 4-Wire, 0.25 Class ABT meters, 10’ numbers simultaneously.

4 .
3. Thres phase BSM (Ref. Standard Meter) of accuracy ¢lass up to .28, 10 numbers simultanesously

Tes( hench shall be capable to petform the following additional tests:
1} Voltage Dips & Inteouplion '

2} DC Tmmanity

3) ODD & Even Harmonics

4) DLMS Communication profocol

This speeification covers design, manufacture, delivery, installation, testing and coramissioning of a 10 p-_c;ﬁitiun, fully
antomatic test bench for testing all types of three phase energy meters as well as RSM of lower accunacy class than iest bench




at each pﬁanmu The test bench shall he mmpnsad of a complete set of Cn:rmputer system eqmppe:d with related hacdware,
testing software and Printer 4o taks printout of the degired test results.

+ Major mmpunents used in the test bench:
Power Source
.Reference Standard
Error Evaluathon System .
ICT (Tsolation Current Transformer)
Meter Communicalion System
Soltware - :
-Should be from the original aqu:pm:nt manufacturer only, without which the offer shalk be summarily rejocted.
w All the major components of the teat bench:
Power Source
Referemce Standard
Error Evaloation Sysiem
Scanning Head
ICT (Isolation: Current Tralsfur-er}

- Applicable Standards:
The meter test ﬁqmpment shatl comply wﬂh the mqummems of [S 12346 or IEC 60736- With latesi amendinents. ﬁ.J] special
. | requirements specified in the sp&mﬁmtmn shall also be complied.
ﬂpnmhn; Coadifious:
Voltage Co 3240 Vﬂ_ltﬁ + L0% with ground.
Fyequency . T M Hz x5
Ambient Temperature  :+10deg Cto +50deg C

Belative humidity Op to T3 % (o Condsging )
Environinent __For Laboratory use.




Main ments?

| The fally automatic test bench shall w.mprisa the following main ¢omponents:

Static Power Supply Unit connectad with a high Precision elecironics Reference Standard Meter of 001 chasg, designed
housed in a Standard cabinet of modular structure. :

Three phass Tsolation Current Transformer (ICT) for at least 10 positions fest system for three phase meters with closed
curreni-voltage hinks. . _ . '

7. Meter mounting test rack shall have individual emror caleulator, display unit and scanner haad for each meter position,
Personal Computers with fatest Windows operating sysiem and User fiendly testing sofiware with the optional modules if
any, designed by the manufactirer as per the requirement, The PC shall be for controlling, suparvising varions tests and test
results. It shall also display all measurement values and test resulis of meter under test and shall provide data managenent.
A4 size Black & White laver printer for printout of wal result, wave forms and phase diagrams. C
P shall be able to integrate with 1 TMS software throvgh LAN/ ethemet’ Wifi.

The detail specification of various components of the fully awtomatic tst bench 15 specified as below:

STAT W PLY H

static Power Supply Unit shall befully compnter lled, designed as a standard cabinet of modular structure incldes




jhree sets of voltage and current amplifier units with all the nocessary controlling, indicating & display features. The stadc
power source unit shall have auto range selection facility and zerial compwnication ports for comuninication with FC and
the rneter Under test. The source should generate voltage interruption and-veltage dips as specified in IS 13779, I8 14657
and CBIP TR. 304. Tn additon to the generation of standard-test values, the meter fest squipment should have following
features: :

+ Generation of unsymmetrical test valusg of polyphase test systems,
+ Generation of test-values synchronous to network frequency for examination of extremely network sensitive
© measuring insbuments. -

VOLTAGE AMPLTFIER:

The voltage amplifier shall have VA output burden tating at least 300 VA per phase. The electronic voltage amplitier shall be
somputer controlled and shall allow step less & continuous adjusiment of output voltage for testing of meters. The test voltage
putpuis shall be compuler controlled with accuracy measurement range from 30 V 1o 300 V (Phase to newiral} with a recolution
of 0.01 or better. It shall have following typical characteristic features:

¢+ Protections against Overload, short-citeuit and open eircuit. Indicated by sudio visual larm.

4 High efficiency (batter than 25%) preferably with PWM {Pulse Widih: Modulation) switching technelogy.

+ The basic accuracy of Voltage Output sﬂﬂl] be < 0.05% of 26t value.

+ Low distortion factor (batter than 0.5%) for linzar loads.
+ Better stabifity (0.005%) at inductive, capacitive and non-linear loads to carry out tesiing of various types -::f COSIEY Meters,

+ Precision and high quality of ::-utpﬁt test voltage umder applicable load conditions,

¢ Provision for superimpogition of single and muliple harmonics ﬁp 10 40% of the ﬁmdanﬁlal wave over range of X' o
] harmonies in steps of 1% or better. Facility 1o control the phase angzle of hanmonics ghall be pravided. :




CURRENT AMPLIFIER: | ﬂ
The current amplifisr shall have VA output burden rating at least 500 VA per phase. The electronic current amplifier shall be
computer controlled and shall allow atep less & continuous adjustment of output current for testing of meters. The test cuent

output shall be computer cantralled with a range from 1maA to 120 A with a resolotion of 0,01 or baiter_ It shall have followi
typical characteristic features: | :

¢ Protzetions against over-load, short—circuit and open citeuit. Indicated by audio visual signal.
High efficiency (bettet than B5%) preferably with PWM {Pulse Width Modulation) switching technology.
The basic eﬁ:wracy of cureent output (20mA ., 120A range) shall be 0.02% of set value.

Low distortion Factor {bettet than 0.5%} for linear laads.

Better stability (0.005%) at inductive, capacitive and non-limear Loads to carry out testing of various types of energy
meters., :

Precigion and high quality of owtput test current under all load conditions. \

Provision for superimposition of single and multiple harmonics up 1o 40% of the fundamental Wave over rﬁngf: of 2 1o
31* harmonics in steps of 1% or better. Facility to conirol the phase angle of harmanics shall be provided.

Short Term Power Stability of Power Source:

2 mim: P, Active Power: < 0015 45 (fime base: 1 =1.55)
Long Term Power Stability of Power Source: _

1 bour: P, Actve Fower: < 50 ppm (tme base: 150s)
2 i £ ;




iznal Gepcrafor ency f Phaze An

The output powet factor adjustment shall be conputer contralled and shalt aliow step less & confinnous adiustment of power
factor from 0.0 to 1.0 in all four quadrants in the steps of 0.01 or better, without affecting the test vollage or tes current,
Cuick selection of any power factor sail be possible through meter testing software. The signal generator shall be digitally
controlled to give output frequency independent of mains supply with the provisicm to vary the outpat frequencies Bom 43 |
|Hztuﬁ5Hz'.inst¢p-sufﬂ.m Hz. .

|
|| BARMONIC [NJECTION UNIY:

The source shall have harmonics injection unit with capability of genctating harmonics up 0 A0% of magnitude and over
the range of 2 to 31 b harmonics or higher to test voltage and eurrent. Magnitude of sach harmenics shall be adjustable
from 0 1o 0% Gom 2™ 1o 31" harmonics of fundamental wave insteps of 1%, facility control the phase angle of harmonics
shall be provided. The harmonic injeclion unit should preferably be a part of complete source. '

Precisiop Electrenic Reference Stan rd Mete

The high precision electronic refercnce standard usad shall have a wide range, highty precise measurement capability and shall
be ditecily conrected type to the st cireuit The class of acowuracy of the reference standard meter shall be 0.02% for active,
reactive and apparent energy for current range 10maA ... 1204,

The equipment shall incorpotate digital technology and shall offer nmltimetric measurement function. The lugh precision
elsctronic reference stidard meter shall becapable of measuring following minimmum elecirical parameters, which during testing
shall be directly displayed on the computer ser2en. The reference standard meter shall have auto range selection Tacility and serial
conmsication port for communicating with PC.

« True RMS value of voltage (each phase)
+ Trus RMS value of curtent {gach phase]

| ¢ Fover factor / Physe angle {each phase)




Active, Reactive and Apparent power (£ach phase & Total)
Agciive, Reactive and Apparent Energy (¢ach phase & Total)

-Voltage and Current Phase sequence.

Frequency '

Crror '
Harmonic measurement for voltage, current, Power (Active, Reactive & Apparent}

Technical Data of Reference Standard Meter

v Active, Reactive and Apparent power measurement in three wire or four wire circuits with mnbegrated emor
measuretnent and High Frequency pulse eutput for energy should be possible.
Measurement of current and voltage should be possible. : - '
. Veotor disgram, harmonies spectrum wave. form for analysis of power source signal shall be possible on the |
equipment display as well. ' :
Frequency range 45 to 70 Hz
Voltage rangs 5 V 10 520V
Current range:1mA. .. 120A _ '
Accuracy clags: 0.01% for Current, Voltage, Power and Energy in any mode

E 180LATIO T R (IC

The automatic test bench shall be supplied with lightweight electronically compensated ICT, for at least 3 p;:nsitiﬂus in the
current circuit of the test rack so a3 o test single phase or three phase energy meters in cloge link condition the rated curvent
ratio of 10T shall be 1:-1. ‘Technical data of the ICT is as follows

¥ Nominal primacy/secondary current 100A,

¥ Maximum primacyssecondary current 1204

' # Ratio Error of = 0.02% for curvent range of 100mA ... 1204

A e~} 1Phase Brror of < 4,8 fninutes fopCyrent yange of 100maA .., 120A 4




.‘P IE'I shall 'he: ahle b rm:l at least ij’h at the mmnecucm pmm:s where Im current cables are connocted

»  Additional Erroc i meter tcst system due to ICT +/- 0.01% for the current Overall Current Range: 0.JA ...

1204,

.| Personal Computer System:

Personal Computer System, for controlling, SLPECYISING ihe pestmg and dlspla]-’mg all measurenent values in addition to erroe
and data managment.

Personal Computer and Printer:

One reputed make PC shall be ﬁmﬁd&d loaded with user application sefiware, Minimum specification of the PC hacdware
shall be as follows:-

+ Intel {5 8% Generation, 1.8 GHz or better.

s MS Windows 7/10 professional or better (registered oopy).

o WS Office 2016(registered mp}}

. .ﬁnnvmm software - latest at the time of delivery (registered E{l].'lj.-':l
& GB RAM memory (200 MHz)

» 3§ MB Cache memory.

= DVD RW latest Ligh speed.
—e—M-LEB-Color-Momitoe:

L‘*'P' I TB SATA Hard disk.
e !




Omline UPS, 1000VA WitE mininmn 19 nin backup capacity to operate PC system.

Multimediz Keyboard & optical Mouse with dedicated ports.

All accessories for connecting BSM, Pawer source, Test Bench and other squipments shall be supplied.
Criwe Lazer Frioter suitable for A4 size paper. |

| Usef Application Seftware (Testing suftwaﬁ} _

Windows based testing software shall be user friendly, menu doven type to facilitate sequential fully sutomatic and
somtinuows teshny of meterz, The program shall support the tollowing tasks.

B b b ow

Fully amtoanatic test runs for meter testing.

Drtabzze for meters and test saquences

User interface 1o operate the system

Easy (o prepare test points

Supervision ard control of the test procedure

Indication of the errors of the meters under teat

Capahle of starage of test results automatically at the end of testing.

The attribute of test reanlt file shall be Read only which will be stored permanently. It should z2lso be pﬂsmhle to
conyert rhese files fnte ASCIL, JOML or excel.

It shafl frave facifity to intermupt the testing at any point of {ime am:l restart il again
Prntout facility for test reports

All types of genarated reports shall be layout Adr size,

Backup facility on the CD/DVD drive

Testing facility of meters with different constants

Search and retrieval of the saved metey test results shall be available only by r¢fering




+ Some specml identification, such as Meter serial number, date of testing cte.

+ In case BSM is used for mdependent testing outside the bench /Jab necessary software
» For testing and sioring data shall be supplied. ;

The software shall have facility to display the following measuring parameters on PC sereen:

True RMS valoe of voltage (each phage) - 000.0 ¥

True RMS value of corent(each phase) « 000.00A

Power factor / Phase angle {each phase) . 0.000

Active, Reactive ad Apparent power {each phase & Total) - ﬂﬂﬂmw :Active Reactive and ﬁppareent
Energy (each phage & Total) 00.0000%h Voltage and Curmi Phase sequence,

Frequency: 00.00 Hz

Ermor: +- 000000

Vectorial display of: Applied Volage, l:urrcnt, Power Quadrant

Real Time waveform (Voltage & Current display) '

Meter Test Rack’

The test rack shall consist of & fixed frame for mounting of meters under test, scanning heads, Quick connecting system and
error display wnits. test shall preferablly be comst t of pum_exirn tions with

at every m ftiony. There shall be suitable provision for both vertical and herizontal adjustment
of smmmhmchwmumdl be accessible by the scanning head. Desigh of the frame shall be such that 10
_numbers of 3-phase, 4 wms ineters ¢in Bgimfnly and easily accommodated o the front, Th é;aet!ir test rack should have




[

the faciliéy to accept high frequency input to test RSM (Reference Standard meter up to mié; equal to the pumber of
weters. The scamming heads can also be adjustable both in depth and height. Meters mounting rack shall have provision of
eﬁ‘ergamy stop switch / buzzer indication. There shall also be a warning lamp provided on the top of the rack indi-:'ate that
testing is in progress, The test rack should preferable be constructed out of Aluminum extruded seetions with Power coared
MS table top. The table top to be covered with PVC sheet, if made of MS sheet

Scngninﬁ Heads:

Each meter position of the test mck shall be provided with suitabla photoelectric scanning head and shall be capable to scan for
rotor mark detection for electromiechanical type meters and LEDYLCD and infrared pulse detection for hybrid or statie meters.
During testing these photoelectric scanners shall give optical indication of pulses by LED to indicate the status of
scanning/sensing. Each scanning head sipport shall enable quick accurate and precise positioning, n the three p[ams vertical,

horizontal and lateral adjustment, Each scagping head shall also have a nmvisiun_gf_aﬂechr awiteh iy ;gm either to

sca arkio o d lllse

rror Ca nd Dis

For simultaneous error measuremnent of meters under test, each meter position in the test mck shall be equippad with individual
ertor cakoulator and iotegrated display unit, preferably LEDYOLED graphic type. The system shall also bave the facility 1o
download data from intemal memory of the meter under test from cvery test position. For the purpose of communication, the
bidder should provide RE232/RS485 communication interface at every meaguring position for READOUT of DATA from
I'niIU’I' ha‘:wd on [EC-62056 Eﬁe C CnmnuEAmtim / DLMS Cnuuguni:aﬁun‘pmtmnl. The Error Evaluation system at every _




B

measuring position shall display the f'nllm;k'ing paramedess during test: -
o ‘Pulse cournt of MUT (Meter under Test} and Eeference Standard at the end of Enror Test.
+ Remaining Pulses of MUT (Meter Under Test) during ERROFE Test
« Energy recorded by Reference Standard t the end of REGISTER Test.
Teﬁ Display-during Atributive Test '

Voltage apd Currggt Test lead geis ;
+ Twosets of Voltage to be provided 1o test 10 nieters simuliansously.

+ One set of Carrent leads suitable for 40A and du_le set of current leads for 120A to be provided for 10 meter testing a1 a

o ok, -
Galibtation and validation

a) All measuring instnuments shall be calibrated for full range from laboratory accredited as per ISOVIEC 17023,

b The protocol for validation 6f TDAS shall be provided and same to be verified at the tme of installation.

c) equipment shall conply to the requiremsnts of [S 13776:1986, IS 15834 and T8 14697 (with latest amendments) in

Test Certjficates: : .
Test certificabes of the REM, Power Source, Isolation Current Trangformers duly tested in the ISO17025 accredited laboratory

shall b2 submitted. _ .
Certificates for Test of Insulation properties and Test of Tmmunity against EMI/EMC for: Power Source, Reference Standard,

[rolatton Crrmnt Tramsformrers-Scanning Head shatl be subrittad-with-the-offet  without which the-offer shall b rejecred

+

% n 1 Pt




The dawing showing complete Tayout of the fully autornatic Test bench system for testing LY three phase metess with

dimvensions should be submitted with offer. Operation and maintenance manual including drawings and dedail wiring diagran

chall be given in soft as well as hard copry.




ANNSRUEE  C)

Tachnical Specification

Test for climatic influence (Dimy test, Cold Test, Damp Hear Test, Ambiert Tennp infloence) a5 per TS
137701599, IS, 16444, 15 15824 and 15 14607

E1. Mo | Deralls of equipment requirad

1 Programoable Enylritiantal Chatber with louchscreen display
Temp. Range: -40°%C (o 100 -
Aeeuracy: Temp: +0.3°C

Humidity: +2 $%RH, uptn 95%

Provislon For dath logalng, data backup
Slze of chember: 1.5mx 1.5mx 1.5 m
Water e ed

Hnﬁp Fabm: uplo 5*C Minume

Stability: £1°C

-




ANNEXUEE LT

BUREALI OF INDWAH STANDARDS
WROL (Electrical}
EQUIPMENT SPECIFICATION

EQUIPMENT/SPEGIFICATION COBE__| WROL/E/Socket plugs/2018-201
NAME OF THE EQUIPMENT Test sat up to carry out Breaking Capacity Tesl as
par C120 of 1S 1293 1 2019 and Nommal Uperation
Tost as per ¢ 21 of IS 1293 : 2012 on Plugs and
_ _ Sockat aullets

PROPOSED FOR BIS LABORATORY | WROL - ELECTRICAL
| TOTAL QUANTITY REQIUIRED One et

1) Purposs | Test sef up to carry out Braaking Capacity Test as par 1 20 of 1S 1293 .
D019 and Mormal Oparation Test as per C121 of 15 1263 2019 on Plugs and Socket
outlets | Flush type and surface type, semi flush iype. panel lype, architrave type,
Portable type Table Type (singlaf multiple) floor recessed typs. appliance typs, with
shutters and without shutters combined, according to Plugs of Class | and Class I,
rewirable & non-rewlrable, rated voltages up to 250 and rated coment up to 16A.

Tast sat up shall consist of three parts . i) Control pans!, b} Electnesl Load bank 323
per C120 and 21 of IS 1203 ; 2019, and ili} Tesl fixiure (sndurance test Maching to
operata Plugs f Socket (IS 1283) spacimens under test,

3) Technlcal Reguirements
iYContral panal:

. The machine shall be capable for testing gilhar thres, tws pin Plugs {rewnitabls F Non-
rewirable speciman (2.54, 6A and16A) or 2p, 2p + earth sccket.outiet (2.5 4, BA,
164 or BF1EA combined for all type of spacimen as mandonad above {as per Cl 20
and 21 af IS 1263) and voltages 230V240V 2500, And shall have facility to test three
specamEn of plugs f socket outlets,

_ The complete test set up shall ke capabla of operaling on nommal supply valEages
440 volts, AC, threa phasa.

. Gontrol panel shall havs three stations to test three. specimens powered Dy aach’
Each stadcn shall have:

Digital Volbmatar {single phacs) Range: Qto 800V, LC: 0.1V, Aceuracy 1% or better,
Digilah Aanmeter: Range: 0-1004, L.C; 0.1A, Accurady, 1% or bedter,

Digilal Power factor metar: 0 to 1, L.C 0.01, Accuracy, 1945 or better,

Digilal counter: 0-233999 with pressting and memory -

Powar O mdicator, Tasl ON ndicator, Specimen failed Indicator with audio buzzer
wih resating facility or by pass faciity.




Faciity to adjust test vollage, Selactor switoh to Adjust the taet l:urreﬁtwith both
and course adpistments, Selectar switeh 13 salect Power factar 0.6 and 0.8 as
20and G121 of 15 1292 2019

Fachity lo indicate foroe applied on plug { sockel duking engagement.

Contact open f cortact walkd Fault indicator with audio f visual Indlcation shall ba
provided. In caseof any spacimen falure (Contact opens cortact wald), machine ghall
stop operating. The counfer of that parboular failure specimen shall slop countin ng.
Thers shall be the  faciity of bypaséing the failure spacmen? statlon so Hhat
ramzining station shall confinue testing.

Control panel shall have facllity of dala begger for each parameater b racord the dieta.
Control panel shall be micra-processor based and shal be proved with facility to
transfer the data o LIMS throuah lan o wi-fl.

i Electic Load Bank_-

-a) Three ssparate Electric loads for thr&& stabions shall be provided by using tyes
phase supply,
) Electiie Lead Condions as per Cl, EanIE 1253 . 2019 .- Pefer Crcuit diagrame a5
per Fig 20 of 1S 12922015, Test voltage is 1.1 limas the rated voltage and fest
currents are 1.25 times the rated cument. Accessones (specimans) ane tested using

an alternating current {cos ¢ = 0.6 + 0.05) Mo current & passed through the
cireui, If any,

Raalstora and biductors are ret connedted in paralied, sxcept that If an iron cor
ued, a resstor, laking approximately 1 percent of the curent through induy
connacted in parallel with [ Iron- cors inductors may be used, provided the

Ing

Is
rs
nt

has subslanilal ske wavefonm. AcGessible metal parts and any metal frame
supportng the base of flush ypa sockst oarilet are connacted through selactar

C (Fig 20 of15 1283 2019), for 2 polg accessonies, to one of the poles of supp

half raamber of sirokes, and ta the ofher pole for remainder, for threa pole
. accasaores, thay dre connected mnumtluely o eash pole of the supply for pne
third of mumber of stroke. _
Electric Load Condition as per CL. 21 of |5 1283 ; 2019 - Refer fig 20 of IS 1293
2019. The test specimens are lesled with raled aliermnating cumant 2.54, 54, 154/{as
par rated current) and rated vollages 230% or 240V or 250 {as per the ratad

of the specimen), in @ circuk oz § = 0.8 £ .05, The {ost currert is passed

each insartion and engagemernt of the plug, Test 15 meds w’nm i COnmect
prem:rl:-&d i G120




i} Tes fiture (Endurance maching) to oparate Plugs { Socket outets
(IS 1293) specimens undes test
a)) Test fodure shak be Preunatcally operated PLG basad {Endurance maching) to
operata thiee socket-outist specimens (all type as menlioned above) or Thres
plug with 2p or 2p + eariti {rewlrablé Mon-rawrabie) (254 f 64§ 15A).

b} Speciman mouring arrangement shall be such 4hat {t shall be possible to best
ihren Sockat-outlste or Plugs of different shapes (iS5} marked normaly avalable in
marke() at a ime, Test spacimen mounting arkangemant shall be feazible easy to
the SpeCimen. T

i} Test Plugs (as per Gl 20) shall be provided to teat Socket-ouflst spedtnen of
ciffarant ratmys (G4 and 164). The drpangione and matarial of test pluds {Brass pins}
shiall be as mentonad in G 20 of 15 1293 2016. Brags Fins of Tast Plugs shall be
replacaable. ' :

d} The bength of the: stroke of the apparatus shall be betaeen S0 mm and A0 T

)The plug ingertad Inbo and withdrawn frorm the socket-outlal at a rala 30 sWokes per
wiicnits (A stroke is an insertion or & withdrawal of (he plug)

[} The periad during which the fest curmanl is passed from engagement of the plug
untll e subsequent disengagement shall ba 1 54055

S 0
g Digital Stroke counter shall be provided on the Test Fodure with pmgetilnu and
MEMTY -

h} Tirer shall ba proviced 1o measure current passing time from angagoment of the
phag unti the sibsaguent disandagemant.

i} Fasility to measure the fo6ce applied on test specimen for engagemeant of Plug ar
aocket shall ba provided. ~ -~ e

K} Fa;:ilit-_.n 16 contrel and measure the air pressure { pheumalic prassuwre used for
oparaling the Nxure shall ba provided.

I} Provision of Alr COMMMIBSsH for prveurnatic operating syslam shall bea provided with
tast set up.

m} Test speciman (Frgf Socket ouflet) mounting amangearienl shall ba flexibla and
aasity to mound the test specimen {under test) of different shapes and sizas (avallabds
in marked 151 marked) on e test fixture. M

i Prsuimatic operating system shall be controllable thraugh software.

. All measuning instruments shal b calibrated for full range from laboralary accradied
as par 1S0REC 17025.




E. The protacol for validation of DAS shall be provided ang same e be vanifled af the
lilme. of mistallabion
F. Tha equipment shall somply to the recuirements of 1S 1233 (with Iatest vargion|ard
amendments} in all respacte.

G. There shall ba suitable arangemant for aver lad protection in case of =hno Ml
candltlon or vadation in ingut Supply, .

H. The cabile size uzed for main wWNing { ifemal wiring of panel shall of capacity of
Camying at keast 30 A current for each statlon,
l. Cooling amangement wihsrever requilred shall be provided, espaclally for Electne [yad
bank et

. Complete test set up (Contol Panel, Electic Lead bank and Test Fixture), anclosure
shall be rigid, sturdy and powder coatad {omnsion rasistant),

K. Roling whecls along with lacking arrangament shall ba provided for casy movement
Of Electric boad bank, Control Paral and tast fixfurre,

L. There shal be arrangemant of rigid garthing to the complete sat up.

M. Flxture jlgs and tooks raquired for fitling / mounting of Test spesimans abe shall |be
prrowiced,

M Elzclrizal Drawings, operating manual el; shall be providad.
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Techoical Specification of Making aod Breaklug capaclty test and Normal operation test
eulpawienl fwr Switches as per IS J854: 1997

Purpiose:

1} Test sut up shall ako have fodlty o best Switches hawing rabed currant 64, 164, 204, 258, 31&#‘-"#
o B34 and Rated Currents 14, 24, and 4 A for push-button switches .

2} Test set up shall also have Bdlity o tes Switches with single pode and double pnle-

30 Tastset up shall also have fag ity to test Switdhes: Tumbler, Rocker and Pushe-bution s o ason
4)  Testsetup shall hanre (acility to el swicches a5 per o 18,1, 18.2, 191 and 3%.2 far al| radings {ourremnt
and voltage . .
] Test set v shall also have facility to Dwdicats failixe of Teu Spackman throwgh visual ad audible
Al

Roquirenwents:

1. The Equipment shull be capebbe Lo kel de switchea Foc WMakbig & Breaking capaoity test (C118.1 of 15

3954; 1597 wt comirollodiadjustutle nurnber of opsratlong, speed, voltage, curend & power foctor, One

operibion conddua of ko of the movlng contacts Brom one operating pesitions bo-ootiher”,

2. The Actuating Mechanism shall have conteellad speed 1anging fior 5 to S0 operallyn ¢ minoe.

1, Afber completion ui hiaking & Breaking Test the equipnnen shall be capable of swilching over o

Mosrind Operation Test {CL 19,1 of [5 3854:159T) manually 5 conolled / adjusiable Mumber of

Crpeeration, Spesd, Woltage, Current and Pywer Baclar

4, TEST VOLTAGE, CURRENT ANL POWER FACTOR, _ E

Ty For Mormal Oparation Test — Test voltages are 2300, 290 W snd 250V ae aned Test curvents are &

Amp, 10Amp, 1GAmp 20Amp and 32 Amp., ot power E.l:mr'ﬂ 6= ﬂﬂﬁ Tiwe cederange Eor the tost

voltage B+ 5 % & - 0%,

Iy Fiwr Making & Br:al:mgﬂapa-:-u}' Test = at L1 troes the st volages daled sl sevkad 0. 4T) and 125

fimea ko dhe teslcoment stoted at serial oo, 800 at power Gacbor 0022 QU035

The system shall put the switches “ON" and *OFF* foc adjustalile thive-perlod for fhe operation Le. 50%
MO &S50 OFF oy Making & Brewedklng Capeciry Test apd 28% “OW & T75% "OFF" for Hoomal

o Tl a8 por flet [Rllowing tabds.

Rating of Sample sim | Operadion par | OR Thine OFF Tiin: R ks Feference
swilches ol all min,
varidis .
Making & & Amp 30 Lres 256 Please sea chuvie
Braking Teal LY i 2w 2 5ed 18 ol LS 3334 19%7
15 Amp 15 CE-C 4 aec
20Amp 13 & ne 4 5o
IZAmp Th Bser Fsec

& Anp H 1 g Fluwss 300 clanga
1gAmp 3 lsec . : 19 ol I3 2854:19%7
16 Amp 11 S 2amg ;

20amp ¥ 2asc
3ZAmp T L 31

5. The “ON” period aball be {25 % +3% 0} of the wial cvcle and the “OFF" peiod ahall be (75 %% 54+
Tor normnasl operation fegl,




position
ey,

B, The apparutus shall bave the provision 1 mount / fx the Fwitches az b normal use without taing
special bype of tonls,

9. The syshem should be sakis rowm dust, comesion and ehectric shock and have adequate mechaical -
ahverigth,

12 The Equipment shall have Digital Ammeter, Voltmeter, Power Pacior reter and Colntar fc aach
$wiiteh separately of scuracy clazs 1.0, These instrurienda shal [ be deinchable / portable 1o Facllitety their
cabibration/repainfreplacement. _

11, The tesf system sl be capable to kst slimultanaausly & Hios, of switches for the & Amp, 10Anp
rting pnvdior & Moz, of Switches of 16 Amp 20Amp ad 32 A rating i a theee pivase balanced ogd
ystem, The swiches shall be operabile preewnatically through s inedube controlled by stparak:

|Z. The system shall ke capable o fest the eawfples of different ratlogs (Curpem ¢ ¥altage) and 1ypes ag
por chust 71,6 of 1S 2R84 1907 _

13, The System shall have manual confrals for Gurying cul Momisal Qperatiog and Making & Bresking
Lapuclly Tet, The sysierm shall compiy with 3l the provisions of O 180, 182 & 190 & 19,7 of 15
IR 1007, '

i4. The system shall have Intagrated PLC corwralled rechan(zim ko operate swiches 2 per the
requirameni of standard's clause with touch sereen ad multiple slatus display.

15, Ail mensuming instrvments shall be supplied with calibration centificates from HABL approved
Callbration A genty.

15. The supplier shall provide all dve litoratwe pelated w (he E¥ELAIT sasch &g CrpermtionTnstractlon
Manual, Carcuit Tragram, troutbe shocling ole. - .

17, Bervice rapalr tackup ol the test system should be avaiTable in 7 afoumd Db,

14, DAS shail og of the values a2 Cuprend, Vodlage and Mo, of operation with a eapebility W collect and
sz (he data of d days and tecord of (he samm,

19. The devicz slall have Network cable {Ethemnely USB and LAN for PC comimunicaten

2. The devhce shall have elecire poeLmsic gystem for operafion and contrallabis timogh softwara,

ERs

Callbration s valldati on
a] All measuring instruments shall be calkrated for Fll range drom laboratory sccradited as per
FOMEC 17025, L
bi The protocsl for valldation of DAS shadl be prevlded and some 1o e verdfied at the thne of
insalbyion, )
£} The equipment shall comply ta the requlrpmants -:'nﬂs 354 (with | ates1 version and amendrents)
inall rospects.
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Spenification of Compmiterized Tensile Tasting Machine {Horizonlal)

Specifications

IRANGE Capacity # Foroa: 2500 kN, L.C. 061 KN

Tonding Jows wrips & |Compression type dead end clamp; -
hapes ~grip: switable sive range to cover Size upio 30 mm digmeler
L),  [variable lengfh with scIf setling
L . ¥ Speed | Varable using VEL
gital Extensiometer 100 Measurement : Using Digltal sensor.
' Count: ;1 mm '

: o drive .
Dl m«:illpﬂandardnmrniﬂimm

\"ross beam separation ll.]ptu mots than 12 meter (adjustable nc-mpi-essiun fype end clamp)

rgeney skop, Qver-travel protection, Electronis oveHomd prodection,
Morverheating of oil and comtomination of ol ietedtion, Oil leval indicator se.
keasurement - Lsing a "5 Type Load ol

ﬁLnad Arrangeinent F:’:l load amstigetpent (with customized compuicr program for krading
_ in steps of 500 kg for 10 second as per below stated Indian stemdands.

Display: 7" Profce Towch Screen

Safety feamres

Contrals : Using PLC

e - Pradicated seftware to Plot koad, elongation and calculated tencile
roe. Wi-FiMISR based system for siatus update of fhe various paramedsrs.

Interface with PC liiad with latest PC with adequate software that shall be able to
imtegrate with LIMS {Lab sofiware For onlime reparts prepacatio);
indows based Software cistomized to our needs (with Elongation at
k, load at break, stress ratg, separation speed, graph Gacility, with
iffercnt units, sample codes, data saving and remricving els, fe-alure:)

hz&pﬁﬂemdlmuﬁiﬂhmbﬁmﬂdnﬂmdﬁwinﬂw
Foemad to be prisdad or saved for lattr. o

beation hachine shall be supplied with calibration ccrtificate from laboratory
r}‘ﬂ redited as per 1SOVIEC 17025

Tensile testing machine {Borizontsl) to be wsed For Surface comdition test (CL 109 of IS
308-2), Ultinate breaking vest (CL 13.10 of IS 398-1), Stress-strain test (1 1311 of IS
398-2), Dreaking load on complete condwctor {CL 12.5 of 15 3958-5), Sarface comditio,

e {CI. 13.10 of 15 243-5)
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Techulesl Specification

. Reference r Procurement of Humidity chamber
Fupaose > Ta carry out Homidity Teet and conditioning o all type of samples in Cable SALEIOH ,
Reguirement . The test devies sheadl be mado ag per following specifications.

Construction:  Double Walled, Ingor Chamber made of Stainless Steel, Outer chamber made of 18 3WG 5%

{301},

Inngr Chamber Siee; 36 x 36 16 (LBH it inches) of L8 SW s o

Insulation: Suitabie insulation between inner amd cwber wall,

Dowr - Torin door: Litemal - Ajr ¢ gt polypexPoly Carbonate _

External -Double Walled Stainless Srael (30} sheet lined dsor with window made up of
twin glass (hardened) and Bas Flled for insulation, with magmetic catchers and
lateheslocks. .

Shelves (Perforated) - 3 Nos. S8 with load bearing capacity of 100 kg each $5-304
Temperature Range: 10 o 50 degroe C - 2 degree C, LC L1 degres C

Tamperature Controller: Specially destgned heating / cooling digital On/CHY type (PID>
can’t be used with refrigeration,

Beating: Using coil heaters.

Humidity: Using Steam / Vapour gefiscation, Mon-condensing. A water cank i provided
at the bottom of the cabinet o store the wager, Water Level: Electronic water levellar
opens of the water supply lne using solencid valve when the water levels folls.
Low Watet level protection: The heaters in the water fank are ot off if the water is
bekrw a centaim level,

Humidity cantrol: Digital controller using microprocessor hmmidity seasor,
Humidity Range: 20% to 9594 +/- 5%, LC ¢ % RY.
Programmable temperstire 2nd Hup Mty coniro]

Display - Touch Sercen IPC with windows and istermal Hard disk, graphic display
Comirol: Using FLC

Alars : High / Low \einperature, Bligh £ Low Humidity, Door Opett, Power Fathire,
Law waler, Heater Humidity generator taiture,

Power Backup : Display and data logging pevwer backup upte | hour. At off after set
ime is ovey,

Eefrigeration Gas: Non CFC, environmental friendly gas,

Remene Datn logging : EthemetT AN/ Wirddess Data logging and report gaterntion, The
s1ak0s of the various parameters con be taken rerdely. Tedt Summary: Complete data
bog with cummary of average temperature, Iumidity ste. Callbration: Temperatyrs
cotiraller / Humidity te be calibrated by a laboratory accredired a3 per ISASCREC
1702

Weorking Range:

a) Warking Temperanore Range 27 °C £1°C with L of 0Ll .
Workmg Humidiry Range 50 £2% RH with LC 1%.RH.

b} Werking Temperaoune Range 270 £1°C with LC, of 0 (-, .
Working Humidity Range 65 £2% RH with LC |% RH,




W

e

Acenrazy 01 % or beter

Additicnsal feature:

a) Adr Circulating fan: Hoavy duty Imporied Fan Botor for continuaus Alr
inside the chamber,

B Illaminatiun: Fiked on te top.

£} Water mnk/capacicy - 100 lilres, tensparent, loft tank.

d) Whels: Pass fitted with four load bearing wieels of 75 men dia. size, capacity 1.0°T,

&) Viewing window with wiper

) Thermometer: For Cross Check an L type thermometer {0-1XFC) shal| be fitizd on
the panel. T

) Humidification: Humidity by mouble free Ulirasoni: tratsducers.

h} Cetnpressor: Standamd make of suitable capacity.

i} Coantrsl & display panelz will have the atrangement for bocking lo
prolocd the set conditions.

1 Power supply: 2206230 'V AC, single phase, 30 HZ .

k) Waltage  Stabiliger  Wall mowsd  woltage  slabilzer of 84 KVA

All measaring parameters shall be provided with Calibrathon Certificate from |laboratory
accredited as par 1SASOVIEC 11025

The protocel for validation of DAS shall-be provided and gamelo be verified at the tmg:>
of itz laion
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Technical Specification:

For Complete setup of Endurance tedd om EbciTic Immession water heater snd
Mineral Filled Sheathed HﬂlingElemmlsmﬂlDatﬂnﬂer

1) Farpose :
Tutmdmt[‘.ﬂﬂu[mtﬂlaﬁpﬂ'ﬂ 12 of [ 365; 2014 and (1, 131:{15415921}02

2} Techmical Requinemends ;-
A tést pane] with the following:

a  As per 15 368: 2014 and 13 41592002, the waker heaier i3 conncsted 1o the supply |
such that the mput i3 115 dines the maximum reied byl which s measimed
Throughvul e test The water beater is operaled for %6 hours,

. Tl waler tark idepth #00mm minimum) shall be instalied by supplier for each stadon
wilh a apaciny of 25 Oives (3nes.), 373 lites {3o0a ) 50 litres (Inos.} arid T litres
(Int). And ffed with foat valve for waler controd Ber e weating of Electric
Imecsion waky hester 26 per [5 263: 0014,

. The Thermal weulmed water tank (depth 400mm minimom) shall bellmalladbw

supplier for each station with & capacity of 23 lures (2nos.), 37-5 litres (2nos.), 5
hrs (res), 0 Giees (3ooe) and 104 Dies (1no), And fited with flead valve for
water comtred Far the testing of Mineral Filled sheathed heating Elemenls as pér L3
41 59:2002 with all smendirents.

. Dighal Velumeter range - Ot 300V (10 Mos ), LE-1V
[hgiial Watimeter.cange = 0 o S000W (10 Mos.), LC-1W
Presst Tireer range = GO0 Hour: Minue) digital thmey (10 Hos.)

. Earh station shall be provided wilh switable individual tonataol yoltage
transfmmqr (£17 or bettery and shall ba 50 connected that cuput of the variac
iz applied at the mput of the OV T and output of the CVT is applied to Load via
6 pmﬁ-."lﬁﬁmp sgoloets with 1 pole MCE protection — 10 Mos.

Yariae For each station whn:h can rise the veltaps o to S0 ‘v’nll:s suitable up to S000
WY Mos)
All mesruring ibsirumenk dhall be provided with Calibeation Certificate Fom
labgratory sccrédited as per TROAEC 17025,

j A suitabda UPS shall be peovided to backup the power supply Sor ai least 01 howr
backup for 25000 W |oads.

£ Suible amangemetis for meunding the benting slements a¢ per [3 41552002,

3} Control ; Dusa hﬂ:ﬂ

a. Data Logger should have ihe faciliey of reconding and storage of date of Time up to
103 Hours,

b. Datn Logger should have the Facifity 1o Wransfor the stored data in odher storage device..

¢. Power backup shall be provided by UPS for minlmum owe howns to Dala
Ingger.

d.TIHdHHEEShﬂllhEHNEMWkMIE{EﬂEmHFLﬁdeUSB[WPC.
COMmI-Mon,

e, Tha PC ghall be provided mmmesysmnbyslq:p]m'

g} Sakety Featuired ;
: k shall have the fallowing safaty fextures:
Pover supply 230V 210% @50Hz
System should be shock proof
The test device shall be made of maberials vt SaUskNg COITOSION.
Dperating temperatuss 0°C ko §5°C and bumidity 10% to 95% RH.




MOIMLAR SYSTEM FOR MONITORIMNG & REFORTING OF TEST FPARAMEIERS FOR
STORAGE WATER HEATER AS PER IS }32:2018

The system shall be modular bepe and shall consist of Dats Acquisition Syseem (DAS) along with
Energy meters and waler flow meters & controllers. Ooe module shall be shle 10 cover the st
parsrielers as prescribed in 5.0 bélow for ane water beater. The system shiall be able 1o test eight
water hesters ai a time in a Single module or multiple modules, The eout of the modules shauld
be accessible by PC, Digital Display & Memory System and which should be able 1o calculate
various parametses for water beaters as specified o 5.0 az per 15 20822018 (latest verzion with
atl amendmemtsy and display the resubts in tabulated form and graphical form.

L Dana Acquisikion System (DAS)

‘1.1 The cquipment {045} should be able to collals data on a slandalons basis without using the
PC and addinenally, should be able #0 integrate with PC by LAT and also by other apitable means.
Cme DAS module may collect data for one water heater and thpr mubtiple DAS may be réquined
to best multiple water heatars or ome DAS may collect data for multiple water heatere. Tt i5 required
that in case one DAS collects dma from multple water heaters, 1t shall be ablke 10 collect dats frm
at |east eight nater heaters at a time.

1.2 The DAS shall be able to take input from the cheemocouples (multiple inpat channels Le. four
thermocouples for each water beater) at fxed seloctable intervals {ninimmam 1 s2cond or better
and shiould integrare the input to give caput in the formy of graph given ar 5.6 below, The D

also be abke Lo take inputs from energy meters (ie. one energy meter of sach 'Water Heater)

flow meters zod inte the same for riied period of tmme. The output of energy’ meter
. may also be given dilmlglt:PC'Which shall then cormelats the data of DA%, crergy et and
How imeter o glve desived resull as por IS5, The connection for aure unit is explainsd schematically
88 Ellowws: . '

Fuacility to conect DAS lrevgh UPS shall be provided. o case of ﬁwer tailuee, DAS's capacity

to Butwlion at Jeast for 30 mintes should be provided and Doata
oY

ul be stored in permoancnt




L.} The DAS should have on board user funclion keys: b set up actions using v Event' s
fumectoon. It should also have analog [npans. for Analog Univeezal Input Modules.

1.4 The thermosoupls to be used with DAS (to be. declared), chall preferably be of Type T
with precision and accumacy of messurement of + 0.5°C of reading or better. Additional 12

or K
Sten

type thermocauples (Steel stem of dia. spprosamatély 4 mon) of approx length of 50 am eqjhmd

with wire length of 3 m cach shall slso be provided. Additional L0D s length of
" wire of the same lype and Spot Weldiog Miachine to fuse the juncton shall be provided

cuple

1.5 Dats storges i the in-bui L Capd with adequate memacy to prevent Data Loss of m
 ¥or at leest four sets comprising ¢/ ght Waler Healers each. DAS shall have a USBpm't

which the data can be transferred to PC. DAS shall have alzo the provision of LAN int
Network cable (Ethemet).

1.6 Dats recovery: 15 a power failure occurs during recording, the data up to the failure shid
regtoped upan recovery from the faflure.

L7 Provision of relevant Mathematicol & Statistical functions shall be avallable in the sy
per [55. Programming provisions for Dala Acquisition shall be available to initiate, conti
£nd the compleis testing uy per 5.0 below.

|
gh
e,

14 be

' 1 Stadus mdication of measuring, recording, compaation, receiving data etc shall be peovided

1 9 Arwomaic File Teanafer Funclions: The Stand-alone.systemn must sopport Buik-in Fi:leTmB.ie:
ibbarvals

Prnmnlmfad]itaﬁsmdmnafemfrmardaddmﬁﬂnilsmmmrlul’fatpw-dcfmﬁd' :

- I.10 Generic Monitoring Function from PC / w-nrl:s‘l!nunn Systern software pre~instzlled md -

configured for the following features: :
1. Rcal time monitoning, Dot anchiving, Historieal viewnng
2. Display in multi digplay modeés
¥, Configuration of Hardwane
4, MATH functions f Computation Smctions

L0 Digital snergy meter Gincorporated in DAS or separate}:

2.1 The digital energy meter shall be Simgle phase, 230V, 50 Hz svitshle for upto SEW

The

digital energy meter shall be of sccuracy class 0.5 of better, with 7 lerst connt of 0.01 KWh. tshall

b able to record the orergy consumed by dwwmhmtﬂ‘ continwously and integrate the ¢
give ginergy consumed for specific hume, .

22 It shoukl also have 2 USB port, Network, cable fEIIm:t}-q'ﬂl LAN for PC i
meomiig the data_,




23 Ooe sergy meter shall be provided for each weabel eater, The outpul of the energy meter shall
be given to the T0AS of to the PC (as per the design) which shall indicate the energy consumed n
vequired time 55 par the raquirsment of the Indian Standard,

3.0 Dightal Display and Memory Sycteas: .

3.1 Teating System shall provide Digital Display of acquired Dala individually for each modulear -
for ull eight modules in ome Systemt and it shall store Twta for anslysis, calealations, graphical

* display, abukation and avilitate innsferring, ponting by the means of LAN and USE port. 1f such
4 system requires spevial Sultware, il shall b integratod it the gysten. '

32 Arrangement to prevent Daia Loss in isé of hains Povwer Supply Eailare shall be suitably
pravided such that a triniraum of 30 minutes data is acquired and stored in meswery, :

1.3 In case PC is prowided for Tigital Digplay & Memory System, it shall have M5 Windowrs
{latest verzion), preloaded M5 Office (lalost versiof) with mimimum 4 GB RAM and 1TB HDD
configured on Intel Cuad Core Processor of beder and wilh an LED Monbtor.

4.0 Flow woter and Controlier:

Two flow meter cum conboller (digital with eonnectiom 10 DAS or PO for each Water Heater
chall be provided (ome u inpun & one At culput).The flow meters and comirollers shall have th
capability for adjustment &s per the: requircments of 155 for Hot water output test s mixftg fachor
test. The capacity of drawing waier from watex heaver under te3t through flow mvber cum controller
shall be adjustable manually as well as through CASPC.

£ i Tests required to be coad ucted:
' 5.1 Storage water heater is required to be bested for the fodlowing lests as per [S 20622018

kause 11: Measurement of stored watet tenperalun: - ‘

_ Clanse 13: Measuretnent of Energy consumplion
Cliass 15 Standing boss per 24 bours
Clause 16: Het water oviput
Claws: 17: Rebeating tioe

. Clause | 8: Mixing Eacior
Clange 207 Cyclic lemperaiure verialion

572 The water tmperature i3 1o be measured as per Clause 11 of IS 2082:2018.

53 The DAS shoukd be-able o g in he temperabuse at the set linke inierval and thet integrats (e
- tetaperature readings to give the temperafure of thermosiat cul in 2nd cut out. Laber for. the specific
teats as per C. 11,13, 15, 16,17, 18 and 20, The DIAS should give cakculated temperature readings

at requimed by these clavses.

5.4 11 should be possible to get e celculaled temperalure on DASyhere all such calcnlaions are
done by the sysiom.




4.3 o acditon w0 abive DAS should bave following provisions:

1) Display of Energy measiméd of eight Storage Water Heaters,
il} Display of Yohiage applied to Storage Water Heater, . _
i} Arangement 1 control and measure the rate of flow of water st inlét and qutlel o
Storage Water Heaters, )
I¥) Ammangement to measure reheating time of waler of Storage Water Hepters,
v} Arangement 1o record the identity o€ samiple in Fallowing manner;

&) Date of start of test and finish, :

© b)) Code of individual sample, and
) Spestilications of Storagy Watar Hearer,

3.6 Temperature Tipr bests as above shall be loggad in the following way;

6.0 Bafely Features’
It shall have the Fallowing safery featmes:

8) Power supply 230V £10% @50Hz,
b} Sysizm shoul be shock proaot . _
¢t The test dovice shall be mude of materiels not cavsing ¢onosion.
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Speificatlon of Computerined TTM

Specifications

MGE 0= KM 0=10 50 =100 KH with deferent Load <ol

L DIN/TNISN

J—

Digital Extensiometsr _[Variable length with self sefting (Laser sensor}

Lrput 220V, AC {50 Hz)

Cros bearn separation N0 mm

i seperation spesd 10 0 500 @m/mim, (adjustable):
fwith digital display)  [Different speed setting for up and dovm movemenl of jaw

[Cisplacement resolution .8l mm

Waorking tempermpre (1035 °C

pdeaalic Type jaws;
bt getipe o
-grip: suitabls size range to cover size upto 16 mm diameter

Cvive Servir drive _
En:rg:ncr stap, Dwvet-travel protettion, Electronie cverload protection,

Iding Jawa gmps &
npes

. fpafety features Hreating of cil 2 contamination of ¢l protection, Ol level mdicator ete.

itped wlth latest PC with adequate softovare that shall be able w
intzgraic with LIMS (Lab sofrware [or onlite teports prepomaition);
[iertace with PO [Windows based Sofware custornized o our needs (with Elongation al
break, Joad at break, stress rae. separation speed, graph faciliry, with

ifferent units, sample codes, data saving and retrieving ete. fratures)

achine sholl ba supplicd with calibratdon certificats Fom laboratory
credited as por [BOMBC 17023 N —

Falihmtian
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Technical Specification of Profle Frogector

Purptse: To measure thickness and spoq impresson.

Type of Equlpmené: Digital prafil: projeeiin

Coatrol: Comnputer comrolisd aed Manual conircdicd

Reference of TS 13 L0R 10 {6y L34

K=Y Range: 75mm xTimm (Resolution — .60 mm or beattar)

Sereen Dinmater: A0 o7 mabs

Maguification: 100 minimum or bettzr

Magniflcation Accuracy: 0.1 B4 o Batter

Uplical Distortom: Below (0.1% or k2l

Rotation Bange: 073007 with )7 cross fine {Reesolution 17 or betlex]
Movement; Autamatic and Manwal

Cperating Temperature: 10°C 1o 0 °C ot betler

Power Sowroe: Single Phase o supply of 50 Hz

Qperation: Singls push Bullon (hperaticn

TIssination: Halozen Lamp with sasy replacement Giliy
Hinmislion Intsnslty: Provigion of intr2asing ot decreasing af 11yinagion baensity,
Memory Storage: Internally store up to § 50 test results.

Featw nes:

«  Single or contimn measutements With stomaile daf storage.

+  Machine must have inbwilt PC inferface and 1asr resolis recondlng sysis 10 save daira.
trasier daiz and print das,
Profile projecior must pave fagiliny tu iosiTace with PC with USE and Herwork cable

{Ethernst¥ LA

10 case failuras of sofiware, there shall be provision t operats the squipment manually.
Wherewer thars (8 evigion in software version of the equipmen, e suppliet shall
priovlde The same (ee oleos.

The Marhine must be capable of measuring thickness of various cables and spot
impression of variows matenals,

Thare shabl b qutcimatic provision Lo present a clear [ocused image ol 1Sl specimen,
Rotary measuring stage should be provided.

Calibraion from taboratory avered [bad as per JISOVEC 17025

LbstrtionCperading matwial-

Exlra sets of Leos zhall be provided with magnification 2R, SUX, 100, X wih
sofivwame suppaor

Fralevant sollwars for date axchangs,

Sat of slip gauge and angle gaupe should be provided for imermedione check purpose
(At leatt § gawges COVENINE ENLIE FREE)- »




Tentarlve Specification of HY, RIV 1ester.

Specilications

EJY (Radio interferemce Voltage) tosiar

ing arramgement of conduclor &3 per E1L1300, C1L 1311, CL 1312 of [$ 298-5 (latest
version).

Yoltage measurement }me 100 k¥{rms) with digital Jisplay

o 1000 p

ey valie Error pate +3% ot batter

IMTE (Range 0.5 MHz to 2 MHz ) also power frequency with digital

lf'r:queucy isplay

Standard resistance 300 £ amd adjuaable

hamcterstics

High voltage spume

Vuliags nicasurement L.lpt-:u 1000 KV with digital dizgplay

Timer - 0-0040 40 hmuie

Gradual and steps voltage increased and decreased facility asper 15

Voltage spplication  Loe < ja 1554.2, 70982,

ttedd willi latest PC with adequate softwar: that shall be able to

Computer and software |intsgrate with LIMS (Lab sollware for online reports preparation). The
fatz observations with instnment(s} shall be saved in the system.

achine shall be supplied with calibrstion certificate from labocatory

Falibraxiﬂn credited as per ISCHTED 17025

High »oliage uptn'lmﬂ kV and RIY tester for conductor-ay per C). 13.11 & C1. 1312 of
IS 39% {part 5).
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Technical Specliicadon: _
For Complete set of Thermostafic Sinhiliky test on Eleciric Trows with Datz lgger

1} Furpose: . o
To carry out Thermostatic Stabality t23t on Elenuichﬁmaspgrﬁaﬁﬁtl?ﬂ, _

%) Technical Requirements
A test panel with the following:

a

Digital Power meser { (=500 , 0= 20 A, O 10kHz ') Accuracy 05 % of
reading or better o

b, Preset Timer, Range - 5 digit timer (000bour:00minute}-10M0s,
. Varke For each station (i.6. 10 Nos.) which ¢an raised o voltage = S0 violis.

_ Fach station shall be provided with suitable individual comstunt voltage -

transformer (£17 or bettery and shall be o connected that outpue of the variac
iz apphed at the inpat of the CVT and output of the CVT is applied to Load via
& pin 616 A sockets with 1 pole MCP protection — 10 Nas, :

. The ON — OFF operation of Trom will be detocted by current sensing of

temperature scnsing o the digital display. In case the welding of contact ic, 1t
is ON for long time without off condition or foc contaci i.c., no current for long
tire. Thee test will be tearminated declaring failed.

" Data Becording 250 Hours. -

PC with UPS,

. There should be an amangement to placed the iron on the three metallic

supports and a Ihermoconple i stiached at the midpoint of the soks plate. The
tempetature of thia thermocouple should be recerded and stored dhrongh data
bogger up 1o 250 houcs. The data logger should have Lhe facility to transfer the
store data io other storage device and also bave the facility of back up of power

supply.
Datn kgneer 19 chanmel

. Dats-Logger should have e facility of recording amd slorage of data of Time op T

250 Hours,

. I‘:iamLuggﬁﬂwﬂdhavsﬂw&cﬂilymtmus&rutslmeddalnMuMmdmm
. Datal ogger should kave the fasility of Backup of power supply.
. The device shall have Metwork ¢able (Bthemet) (USB ard LaAM fov PO

oA icatian, .

. The P shall be provided with the syslem by supplis.

a. Safety Features

B
i}

It shel] have the: following safery featurcs: _
System should be shock proof. .
The test device shall be made of maetials not causing voresion.

) Calibration and valbdsilon

ar All measudng instruments shall be calibrabed for full range from laborstory accrediled a5 par
BOMEC 170235, -
b} the protocol for validation of DAS shall be provided and zamg to be verifed & the fime of

imstallati o,

P
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lqu fications Specificatlon 1::1' Apeing oven.
ing Oven o cables (05 694, [S 1554-1 82, 18 70931 & 2, [S 0257, 1399'631. = 14255}

bas Sira  100mM ik AS0mm ke, made of thick Alumini-.n'n Fipe, Final dlamh-er slzt after Bd .'I.'I:I-IJ £
00 P,

fremparature Controller: § nas. of PID Temperature Controller. ong each for sach chamiber.
Mhuw_u.mc, Accurscy +H= 1oC or better,

Themsocoupla: Each tharmocouple will have two RTD sensors approe. 100Mmm apat. to measute the
temperature at two differsnl points in the :ams chamber.

 [Temperature Contral: Tha PLE will recebes bwo inguts from -e;aditharmmmle end anerage the
mperamre of the rwo sensors, The average wmpiraturs shall then b fid into the w'trﬁlarinr
mperat e ool

l:lumbet Ttmp-arature Owverstroot Protaction: proviskon for un'q:reruuri mhmt peotecuion shell be
provided.

bdr Flows: Meaaured by Digital Flow Indicater, & nos. of D-10 LPM. Flow indicators one each for sach
" lehamber . The flow can ba-contraBad using neadle vahat,

J.nir Frel:neatlng systarn: Provislon to prehaat Al shal be providad.

Alr Temperalure Caniroler 4 Ha.s of Dightal Temperatare Controlkers one ¢ach for each chamber to
morikor and conored alr temperature,

" |Lids: Litks mads of bk steel dully painbed, apprax. 37 thick with giass wool shall be pmvid!d'.‘r.‘r
minimize the tEmperslure hsefrurnthe top.

kphay: Chamber Tesnparature , Alr Flow, and tiva shall be displayed on 2 teuch maeanE {industrial
for Indhvidual charnber,

ntrol : Allthe contrals of the oven shall be dona using PLE besed modular temparare conroflers.

Loggar: The HMPLE records H‘bdﬂﬂ'tﬁ-mmh!r temperature, A Flow, These readings ang
twad n tabular and graphical fomnat and can be sawed on U583 drive for future usbge.

sy Backup : Display and daka bgging power badkupr uplo 1hour,

wits: After tha test, the result of the Last shall be able 1o summnarized with avarage temperatuce, aw

, exaph and complete table in pdf formatl Wi-F/ESM based system fior status update of the varlous
el gty

s per 15 10810 {Patt 10.& 11)
0 carry out boss of mass and ageing in oven of saples —




i‘Nmnhnr of chamtrers ’4 Tubes

ontral and Power Electric thermostaric digital contral;
Lt 230V, 50 Hz, AC
Température range ;;?ia;'m 19 30T, & 19C; Least cowrd: 0.1 *C; FID control with digital §

Timer |I-II-1]-H-I]—11—II-] with preset Taciliy
Eimd with Tatest PC with adequate saftware that shall be able to

Computer and software [integrate with LIME (Lab sottwars for online reports preparalion)
ata observations with instnuments) shall be saved in the system.

schinc shall be supplied with calibration cectificate from Iabo
HCaLi brarlon soredited as per [SO/EC 1 025 for tiwacr, eniperaturd indicator
w .
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Technical Specifieation of Skewing Machine

1) Purpose:
To reduce the thickness and to obtain perallel smocth surfaces of specimen of
PYC, KLPE and Elastomeric rubber mvsetlal according ta IS 694, 1% 1554 (F1),
E :iﬁ;il""}. 15 7098 (P1), T09E (P, IS 9557, 5 FME{PI]. I3 G068 (P2), IS 14255,

Ty Techmical Requircmens ;
o Skewing machine / Slicing rachine shall be capable of reducing tha thickmess of the

abtyra Tientioned materials having thickness frem 0. 7om to 12.0mm nio redhcad
thickness rangimg from 06 ta 2.0mm (according vo C1L8.4.2 35 of 15 10810 (FPart T
1084, CL 6, 16ah oF 1S 10810 (Part 100: 1984 and CLET (b) of IS 10810 (Pat 33):
1584 with Armemdment nn 2},
Elades shall be capabde for mdocing dwe thickness of FYC, XLPE, PE and
Elastorari: ribber maberial.

. Eiasdes shall be capable of removing semiconduting coatng

. Machine shall heva a provigion of eweting the marerial into smaoth and paralls|
awrface withoot butrs and without heating 1hs specimen.
The sleawedsliead surba:s shall be smooth and carc aball be takep pod to overhast of
ofierwize 19 damogs the spacimen during the raschining operation,
The mathine shall have provision 16 sccommv-date apesiovea of 25man width
TTH L3N ITh LW
All parta of nschine: [t loding, scctssories shall be corrasion Tree and rust Bee.

o Dne et st of blode shall be provided.
Machine shal| have Facility for easy replacament of 1 accessories.
Operating waowad, Disirwclions amd description of pane of Ue maching shall be
provided wailn il machins. _
There shall be provision w set regquired hickness of spechuen (ie. 0.4 w 2.0 mm)
by awpematlc or menwal opeiatlon,
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® Technbcnl sapectlication for Fower analyrer:

Porpose; To measure Power input, Electrical energy, Volape, Curremt and Power Factor
for Electrical Appliances ax per$ 30212008,

Compontals! Fixiwres Bequircasent
Accessorks/ Spare
parts’ CRMs ete.

@ ] ]
Syitable 1o measure YellageLC- 1Y), AC (rms and peak) and T
Trput Curtene(LC-0.1 A%, Power(LC-1 W), Enengy Consumpdion
{LC-1WH), Power Fector{LC-0.01), Current and Voltsge
trequency, Crest Faetor of voltage and currenl wilh selectable
. Sujtabiliy digplay update e (ranging from. B0 mes il 1 5) and st

_ ranging ¢ tuegrstion feature with eanges monitor ndicakor.
Sinuhaneoys display of mean and rms value of yokage ond
currenl.

Display 5 digit wiith LED/LCD

Front panal Al paramelers shall be display individuslly {Power, Energy
comswnpilon, Veltage, Current, Frequency, and Power Fachin's

Frsquancy resprhnse Lip e 100EHT

Tenlated, Aoaritg, tnbalanced wilh Line filter function, 25 Ampere
AC /D or better, current and 300 Vol ACY TOC of Deder, 1
phase 2 wire systein, Extornal carrent sensor pal availabbe or
Iriput ratings and Lype High current measwement with 1005 CT {arcurscy dacs 0.2 o

better). Harmonics measurements wp to 50* order {THU) oF
tetter.

Fowar & Clmrenl vales mtegrated separarely for positive &
megative polarltles. Averaging function with Exponemial average

: & moving average up to 64 numbers. The device shall have
Input Other aributes Inbuilt Merwork cable {Ethernect), USE and LAN fur PC
eommnunisation. The devies shall have capable of stoning
dpta {eels of measurements) or saving the data through
silware,

Voliage ket kads with alligator clip adapler and other sultable
leads shall be provided (2 Sets ench), Operating menual shall be
providad .

1t shall have the following safety Teatures:

a) Power supply T30V £1004 (3S0Hz.

b) System should be shock provt.

¢y [he test deviee shall be made of materials notf

Safety Features CAUFINE COFHOSkTL,

dy L should be portable in neture, user friendly in
operation and easy to read display.

s} Operating temperatwre 0°C to 55°C and humidity
10% 10 95% EH. ' :

- -y
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Technieal Spedfication of Impulse Tester

1) Forptde:
To measwre Iimplilse withstands voltage vest as per 15 $0898:1:2015, 18 L2644
{Parl 13: 2016, 13 12640 (Part 2y 2016 and Tranziem over voltsge as per LS
302.1-2008 and mpulss test as per 1S 13779, 15 15834 and TS 144697

2} Technical Requiraments ; : -
a MNatte of Impulse wive: Mo lad wave shape comesponding io 1.2/50 pa
specified in 52071 (Part 1): 2016, ' '
b. Range of Tmpulse test voltage should be 0-3EV and 0-15kY, adjustable with
bolh polarilies, Least ctunt :001KY for both range. The vollage shall be
iersased in step of 20 b0 50 volts. A separate kivob shiall be provided fiu this.,

. The impulses given by 8 generator producing positive and negative mpulies
having & Eronl time of 1243, and a time to half value of 50 ps, the tolesances
being as follow: +5%for thy peak value, £20%1or the front time, 330%ior the
tirne 1o half value as per ISAECG0E48:1:2015.

4. The surge impedance of the test apparatus shall ve a nomins] value of S00CE
s, Programmable and fully anlomatic test sequence o .
£ LCD Display for indkction of test perameters and result,

33 Sakety Fentures : '
It shall have the following safety feahures:
a.  Short Circuit! Overload protectiun with MCBs.
b. Withstatd Yolage Auetuations of £10%
c.  Systetn should be shock proof
d. The test devics shail be made of materials pol causing coeresion.,

4.0 Colibration and walicion

aj Al sessaucing instriwnants shall be caliorate ior full range from-laboratory acoredited 83 par
ISOJEC 17025,
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