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Notice Inviting e-Tender

West Bengal Medical Services Corporation Limited
Swasthya Sathi

GN-29, Salt Lake, Sector-V
Kolkata-700091

Phone No (033) 40340300
E mail: procurement@wbmsc.gov.in

SUPPLY AND COMMISSIONING OF LINEAR ACCELERATOR MACHINE IN THE MEDICAL
COLLEGES OF THE GOVERNMENT OF WEST BENGAL.

(Submission of Bid through online)

Bid Reference No.: WBMSCL/NIT-51 /2016 Dated- 15.09.2016

(2nd Call of Bid Ref. No.: WBMSCL/NIT-45 /2016, Dated- 05.08.2016)

1. West Bengal Medical Services Corporation Limited (WBMSCL) has been requested by the

Government of West Bengal to procure on their behalf LINEAR ACCELERATOR to be

supplied and commissioned in the Medical Colleges of the Govt. of West Bengal.

2. WBMSCL hereby invites bids from eligible and qualified Tenderers for supply and

commissioning of LINEAR ACCELERATOR MACHINE as per Schedule of Requirement.

3. Intending Tenderer may download the tender document from the e-tender portal of Govt.

of West Bengal at wbtenders.gov.in and the website of WBMSCL at www.wbmsc.gov.in.

The submission of bids should only be through online at wbtenders.gov.in. Earnest

money to be drawn in favour of ‘West Bengal Medical Services Corporation Limited’

through issued by any scheduled bank payable at Kolkata.

4. Non statutory documents, Bid – A, Bid – B & Bid – C are to be submitted concurrently.

Sd/-
Managing Director,
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Table for Important Dates
Sl.
No. Items Publishing date(s)

1. Date of uploading of N.I.T. Documents (online)/ Date of Issue 15.09.2016
2. Documents download/sell start date (Online) 15.09.2016
3. Date of Pre Bid Meeting with the intending Tenderers in the 2nd floor

Conference Hall of West Bengal Medical Services Corporation Limited
21.09.2016 at 10:30
noon

4. Bid submission start date (On line) 27.09.2016
5. Documents download/sell end date (Online) N.A
6. Bid submission closing (On line)

Bid submission includes:
i) Non statutory documents to be submitted under My Document

(Each sub-category item should be in multiple page single PDF
file)

ii) BID – A (Should be in multiple page single PDF file)
iii) BID – B (Should be in multiple page single PDF file)
iv) BID – C (BOQ and the Statement of Breakup of Duties and Taxes)

Detailed list of documents annexed at Section V Check-List Form

Non-statutory document (document uploaded in My Document), Bid – A
& Bid – B constitute the technical bid and Bid – C is the financial bid.

Any wrong or misleading information provided by the Tenderer during
submission of bids shall lead to summary cancellation of bid and may
lead to blacklisting in WBMSCL for at least 3 years.

Each scanned documents should have an index page indicating the name
of the documents enclosed with Page no.

05.10.2016 up to
5:00 PM

7. Last date of submission of all hard copies of the documents
uploaded in e-tender during bid submission except BOQ at the
registered office of WBMSCL in two separate envelopes,

i) In one envelope: Earnest Money Deposit in the form of Bank
Guarantee

ii) In the other envelope: The hard copies of the uploaded
documents (except BOQ) arranged in the same sequence as
given in the Check List and copy of acknowledgement generated
by e-tender portal against the documents uploaded during bid
submission. All the documents should be appropriately flagged.

18.10.2016 up to
5:00 PM

8 Bid opening date for Technical Proposals (Online)(Bid A & B) 18.10.2016 after
5:00 PM

9. Bidders to remain present at WBMSCL office, Kolkata for identification of
the documents for the technical bid evaluation 19.10.2016

10. Functional demonstration of the equipment To be notified later
11. Opening of Financial Bid To be notified later
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Section I: Instructions to Tenderers

A. Important information at a glance

1. Tender Schedule Details

SUPPLY AND COMMISSIONING OF LINEAR
ACCELERATOR MACHINE

Warranty: 5 Year (Entire system)

Comprehensive Maintenance Contract (CMC) : 5 Years

2. (a) Tender Fees

Exempted

2. (b) Earnest Money Deposit (EMD)

Amount: INR 1.5 Crore

In the form of Bank Guarantee (BG) as per format given in Form 5 valid for 180 days

3. Annual Turnover requirements:

The Tenderers should have annual sales turnover (i.e. total turnover of the company)

of minimum Rs. 65 Crore on an average of the three financial years (2012-13, 2013-

14, 2014-15 / 2013-14, 2014-15, 2015-16) as per the Audited Accounts of the

Organization.
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4. (a) Time for Supplies & commissioning

Description Time
Time for Completion of supply and installation of ordered
good(s) including Turnkey job (site preparation and interior
works) after opening of LC

150 Days

The commissioning of ordered good(s) shall be carried out
by the supplier by providing adequate number of
commissioning experts at each site along with the help of the
users from the date of completion of installation.

60 Days

4(b) Terms and Mode of Payment

4(b).1 Payment Terms

Payment shall be made through electronic transfer subject to recoveries, if any,
by way of liquidated damages or any other charges as per terms & conditions of
contract in the following manner, depending on the goods being imported or
domestic goods or of foreign origin located within India.

A) Payment for Imported Goods – LINAC & Treatment Planning System (TPS)
including Oncology Information System (OIS):

Payment for foreign currency portion shall be made in US Dollar(USD) as
specified in the Contract in the following manner:

a) On Shipment:

70% payment of the unit price quoted at Column 5 of Form No. 8(a) at port /
airport of Lading will be released against presentation of dispatch documents
to the satisfaction of the Purchaser and against submission of Performance
Bank Guarantee of 10% order value valid for a period of 72 months from the
date of signing of Contract. The bidders shall submit the documents specified
hereunder:

(i) Four copies of Supplier’s invoice showing contract number, goods
description, quantity, unit price and total amount;

(ii) Original and four copies of the negotiable clean, on-board Bill of
Lading/ Airway bill , marked freight pre paid and four copies of non-
negotiable Bill of Lading/Airway bill;

(iii) Four copies of packing list identifying contents of each package;
(iv) Insurance Certificate and documents also to be submitted for payment

of Letter of Credit (LC) confirming that dispatch documents has already
been sent to all concerned as per the Contract within 24 hours;

(v) Manufacturer’s/Supplier’s warranty certificate;
(vi) Inspection certificate issued by the nominated inspection agency, if

applicable as per Contract;
(vii) Manufacturer’s own factory inspection report and
(viii) Certificate of country of origin issued by Chamber of Commerce or

counter signed by Chamber of Commerce.

(ix) Bidders may note that the selected bidder should submit the
Performance Bank Guarantee within 14 days after issue of Award of
Contract. A Contract will be signed thereafter followed by opening of
LC.
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b) After Supply and Installation

10% payment of the unit price quoted at Column 5 of Form No. 8(a) at port /
airport of Lading will be released after supply and satisfactory Installation of
the Goods and on submission of Installation Certificate issued by the user
Department of the Medical College.

c) After Commissioning
Balance 20% payment of the unit price quoted at Column 5 of Form No. 8(a)
at port / airport of Lading will be released after satisfactory commissioning
and issue of Commissioning Certificate by the user Department in the
prescribed format given at Form-3.

d) Payment of Incidental Costs till commissioning at Consignee’s site and
Incidental Services (including Installation & Commissioning, Supervision,
Demonstration and Training) will be paid in Indian Rupees (INR) after
commissioning and submission of final acceptance certificate by the
Consignee, i.e., the Superintendent of the hospital.

e) Payment of customs duty: The Purchaser shall pay the applicable customs
duty directly to Customs or shall provide Custom Duty Exemption Certificate
(CDEC) to the Supplier on arrival of the Goods at the port of import and on
submission of relevant documents. The Supplier shall employ one Clearing
and Forwarding agent for clearing the Goods from the port of import and no
commission will be paid by the Purchaser to the Clearing and Forwarding
agency employed by the Supplier for the purpose. The charges of the
Clearing and Forwarding agency will be paid by the Supplier.

B) Payment for Domestic Goods Or Goods of Foreign Origin Located Within
India/Goods to be imported and supplied against payment in Indian Rupees

Payment shall be made in INR equivalent of the rates quoted in USD by the
Selected Bidder as specified in the Contract in the following manner:

a) On delivery:

70% (Seventy) % payment of the unit price as quoted in Column 6 of Form No.
8(b) shall be paid on receipt of goods in good condition and balance 30% (thirty)
payment of the unit price as quoted in Column 6 of Form No. 8(b) will be
released after satisfactory Installation and Commissioning certificate issued by
the user Department in the prescribed format given at Form-3 and upon the
submission of the following documents:

The bidders shall also submit the documents specified hereunder:

(i) Four copies of Supplier’s invoice showing contract number, goods
description, quantity, unit price and total amount;

(ii) Two copies of packing list identifying contents of each package;
(iii) Inspection Certificate issued by the user Department, if applicable, as per

the Contract.
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C) Payment for Turnkey Work (site preparation including interiors):
Payment for Turnkey Work (site preparation including interiors) will be made to
the Supplier in INR on completion of work and after installation, commissioning
of the goods and issue of final acceptance certificate by the Consignee, i.e., the
Superintendent of the hospitals.

D) Payment for Annual Comprehensive Maintenance Contract (CMC) Charges:
The Consignee, through its Superintendent will enter into CMC with the
Supplier, which shall be confirmed by Purchaser after expiry of warranty at the
rates as stipulated in the contract. The payment of CMC will be made by
Purchaser annually in INR after satisfactory completion of the contract period,
duly certified by the Consignee on receipt of bank guarantee for an amount
equivalent to 2.5 % of the cost of the goods as per contract valid till 2 months
after expiry of entire CMC period.

4(b).2 The Supplier shall not claim any interest on payments under the Contract.
Payments to be made (for Turnkey to be undertaken within 2 years from signing
of the Contract and for CMC for Year6 to Year10 after expiry of 5 years warranty)
in INR shall not be subject to further escalation / exchange variation during the
contract period.

4(b).3 Where there is a statutory requirement for tax deduction at source, such
deduction towards income tax and other tax as applicable will be made from the
bills payable to the Supplier at rates as notified from time to time.

4(b).4 Payment for Goods to be Imported from Abroad: Irrevocable and non –
transferable LC shall be opened, However, if the Supplier requests specifically to
open confirmed LC, the extra charges would be borne by the Supplier. If LC is
required to be extended and/or amended for reasons not attributable to the
Purchaser/Consignee, the charges thereof shall be borne by the Supplier.

4(b).5 All the rates to be quoted by the bidders in the BOQ shall be in USD. The
payment for Imported Goods - LINAC & Treatment Planning System (TPS)
including Oncology Information System (OIS) shall only be made in USD and all
other payments including import duty and taxes will be paid in the INR
equivalent of the rate quoted by the bidder in USD with the Reserve Bank of
India (RBI) reference rate of the previous day of closing of submission of online
bids.

4(b).6 Reimbursement for variation in taxes and Duties

Variation in taxes and Duties,  if any from the date of signing of Contract as on
the date of issue of Award of Contract for additional quantity out of the
admissible cushion quantity under the Contract or any left out quantity out of the
contracted quantity will be paid by the Purchaser, subject to the condition that
the onus of explaining the applicability of such rates and taxes shall lie on the
Selected Bidder/ Supplier.

4(b).7 Additional information and instruction on Duties and Taxes:

4(b).7.1 If the Bidder desires to ask for excise duty, sales tax/ VAT, Service Tax etc. to be
paid extra, the same must be specifically stated. In the absence of any such
stipulation the price will be taken inclusive of such duties and taxes and no
claim for the same will be entertained later.
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4(b).7.2 Excise Duty:

a) If reimbursement of excise duty is intended as extra over the quoted prices,
the supplier must specifically say so also indicating the rate, quantum and
nature of the duty applicable. In the absence of any such stipulation it will be
presumed that the prices quoted are final and no claim on account of excise
duty will be entertained after the opening of tenders.

b) Any change in excise duty upward/downward as a result of any statutory
variation in excise duty taking place within the term of the contract, shall be
allowed to the extent of actual quantum of excise duty paid by the Supplier.
In case of downward revision in excise duty, the actual quantum of reduction
of excise duty shall be reimbursed to the Purchaser by the Supplier, which
shall be deducted from the bills of the Supplier by the Purchaser. All such
adjustments shall include all reliefs, exemptions, rebates, concession etc. if
any obtained by the Supplier.

4(b).7.3 Taxes:

If a Supplier asks for Sales Tax / VAT, Service Tax, Entry Tax and any other tax to
be paid extra, the rate and nature of taxes applicable should be shown
separately. If any refund of tax is received at a later date, the Supplier must return
the amount forth-with to the Purchaser.

4(b).7.4 Imposition of new categories of Duties or Taxes:

In the event of any imposition of any new categories of taxes or duties, during
the contract period, if such taxes or duties are paid by the Supplier, the same will
be reimbursed by the Purchaser.

5. Performance Security (PS)
(In the form of unconditional and irrevocable Bank Guarantee)

10% of the Bid Value (Valid for a period of 72 months from the date of signing of the
contract.

6. Who can Bid

7. Service Up time in Warranty & CMC

97% up time Warranty of complete equipment and the entire set up on 24 (hrs) X 7 (days) X
365 (days) basis.

The response time to any fault should be not more than 2 hrs. Time for rectification should not
be more than 12 hours

Maximum Downtime allowed without penalty : 24 hours
Penalty per LINAC beyond 12 hours of non physical attendance: Rs. 50,000 per 24 hours or
part thereof.
Penalty per LINAC for Downtime after 24 hrs is Rs. 60000/- per 24 hours cycle or part thereof.
Penalty shall be paid to Medical College authority.

(a) Manufacturer or its Indian Counter part
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8. Liquidated damages for Delayed Delivery and Installation

If the supplier fails to deliver and  install any or all of the goods or fails to perform the
services within the time frame(s) incorporated in the contract, the Purchaser/Consignee  shall,
without prejudice to other rights and remedies available to the Purchaser/Consignee  under
the contract, deduct from the contract price, as liquidated damages, a sum equivalent to
0.5% per week of delay or part thereof on delayed supply and installation of goods and/or
services until actual delivery or performance subject to a maximum of 10% of the contract
price. Once the maximum is reached Purchaser/Consignee may consider termination of the
contract.

9. Experience and Technical Capacity (E)

The manufacturer whose product is offered by the Tenderer must have commissioned at least 3

(three) LINEAR ACCELERATOR MACHINE which are functioning satisfactorily as on the date (s)

of physical inspection.

The offered equipment must be from manufacturing unit having the ISO quality certification. The

certificate must be valid and established by an internationally recognized inspection company.

Tenderers shall invariably furnish documentary evidence / Client's certificate of at least 2
(two) users for each of the quoted models and total of minimum 5(five) certificates for the
2(two) models in support of their satisfactory operation. At least 1 (one) client / user for each
of the quoted models should be in India.

Note1: Warranty and CMC includes the equipment (including all accessories and ancillaries as
given in the Technical Specifications given in Section-IV) including all equipments,
accessories and ancillaries required for the site preparation and interiors.

Note2: The Tenderers, who have downloaded the bid documents, shall be solely
responsible for checking these websites and for any amendment, addendum issued
subsequently to the bid document and takes into consideration the same while
preparing and submitting the bids.

Bids will be opened in the presence of Tenderers' representative who chooses to attend on the
specified date and time. However, opening of bids will not be stopped for absence of any
bidder or his authorized representative at the notified time.

Note3: In the case of a Tenderer offering to supply Goods under the Contract that the Tenderer
does not manufacture or otherwise produce, the Tenderer should be duly authorized by
the manufacturer of the Goods who meets the criteria under

1. Above (all supporting documents / information as asked above for manufacturer shall be
submitted with the bid) and

a) The manufacturer furnishes a legally enforceable authorization in the
prescribed Form assuring full guarantee and warranty obligations as per
GCC and SCC for the goods offered; and

b) The Tenderer, as authorized by the manufacturer, must have supplied and
provided after sales service of similar model in the Schedule of Requirements in
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any one of the institutions within India in the last five (5) years, which must be in
satisfactory operation at least for one year on the date of bid opening.

Note 4: Service Centres
 Should have Kolkata based adequate service Engineers with all necessary
spare parts.

Note 5: In case extension required, Bank Guarantees are to be renewed prior to 30 days of their
expiry.

10. General Instructions

a. Bidders are requested to study the tender document, terms & conditions carefully

and inspect the sites before submitting their bids. Submission of tender shall be

deemed to have been done after careful study and examination of the tender

document with full understanding of its implications.

b. Tender documents should be downloaded from the E-tender portal of Govt. of West

Bengal at wbtenders.gov.in and the website of WBMSCL at www.wbmsc.gov.in.

The submission of bids should only be through online at wbtenders.gov.in

c. Any wrong or misleading information provided by the Bidder during submission of

bids may lead to summarily cancellation of bid, blacklisting in WBMSCL for at least

3 years and forfeiture of EMD.

d. All pages of the bid submitted must be signed and sequentially numbered by the

Bidder. All information in the offer must be in English. Information in any other

language must be translated to English. Failure to comply with this may render the

offer liable to be rejected. In the event of any discrepancy between the offer in a

language other than English and its English translation, the English translation will

prevail.
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B. General
11. Scope of Bid

11.1 The type of goods and related services to be purchased is: SUPPLY AND COMMISSIONING
OF LINEAR ACCELERATOR MACHINE in the Medical Colleges of the Govt. of West Bengal

as per the Schedule of Requirements.

12. Source of Funds
12.1 Funds will be received from the Department of H & FW, for the procurement

13. Fraud and Corruption
13.1 It is WBMSCL policy to require that Tenderers, suppliers, and contractors and their

subcontractors under WBMSCL contracts, observe the highest standard of ethics during the
procurement and execution of such contracts. In pursuance of this policy, WBMSCL:
(a) Defines, for the purposes of this provision, the terms set forth below as follows:

(i) Bribery is the act of unduly offering, giving, receiving or soliciting anything of
value to influence the process of procuring goods or services, or executing
contracts;

(ii) Extortion or coercion is the act of attempting to influence the process of
procuring goods or services, or executing contracts by means of threat of
injury to person, property or reputation;

(iii) Fraud is the misrepresentation of information or facts for the purpose of
influencing the process of procuring goods or services, or executing the
contracts, to the detriment of WBMSCL or other participants;

(iv) Collusion is the agreement between Tenderers designed to result in bids at
artificial prices that are not competitive.

(b) Will reject a proposal to award a contract if it determines that a vendor
recommended for award has engaged in corrupt practices in competing for the
contract in question;

(c) Will declare a vendor ineligible, either indefinitely or for a stated period of time, to
become a WBMSCL registered Vendor if it at any time determines that the vendor
has engaged in corrupt practices in competing for or in executing a WBMSCL
contract;

(d) Will cancel or terminate a contract if it determines that a vendor has engaged in
corrupt practices in competing for or in executing a WBMSCL contract;

(e) Will normally requires a WBMSCL vendor to allow WBMSCL, or any person that
WBMSCL may designate, to inspect or carry out audits of the vendor’s accounting
records and financial statements in connection with the contract.

13.2 Any vendor participating in WBMSCL’s procurement activities, shall facilitate to WBMSCL
personnel upon first request, all documents, records and other elements needed by WBMSCL
to investigate the allegations of misconduct by either vendors or any other party to the
procurement activities. The absence of such cooperation may be sufficient grounds for the
debarment of the vendor from WBMSCL vendor roster and may lead to suspension following
review by WBMSCL Vendor Review Committee.

13.3 It is required that Vendors, their subsidiaries, agents, intermediaries and principals cooperate
with WBMSCL Internal Audit Group as well as with other investigations authorized by
WBMSCL or by the Government of West Bengal or the Central Government as and when
required. Such cooperation shall include, but not be limited to, the following: access to all
employees, representatives, agents and assignees of the vendor; as well as production of all
documents requested, including financial records. Failure to fully cooperate with
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investigations will be considered sufficient grounds to allow WBMSCL to repudiate and
terminate the contract, and to debar and remove the supplier from WBMSCL’s list of
registered vendors.

14. Eligible Tenderers

14.1 A Tenderer, and all parties constituting the Tenderer, may have the nationality of any
country.

14.2 A Tenderer shall not have a conflict of interest. All Tenderers found to have conflict of
interest shall be disqualified. Tenderers may be considered to have a conflict of interest
with one or more parties in this bidding process, if they:
i) are or have been associated in the past, with a firm or any of its affiliates which have

been engaged by WBMSCL to provide consulting services for the preparation of the
design, specifications, and other documents to be used for the procurement of the
Goods to be purchased under these Bidding Documents ; or

14.3 A Tenderer that is under a declaration of ineligibility by WBMSCL in accordance with
Instructions to Tenderers at the date of contract award, shall be disqualified. Tenderers
shall not be eligible to submit a bid when at the time of bid submission:

 Suppliers are already suspended by WBMSCL; or,

 Suppliers are suspended by the Government of West Bengal or Central Government
or any other State Government or WBMSCL,

 Suppliers have been declared ineligible by Government of West Bengal or
Central Government or any other State Government or WBMSCL.

15. Eligible goods and related services

15.1 All the goods and related services to be supplied under the Contract may have their origin
in any country.

15.2 For purposes of this Clause, the term “origin” means the country where the goods have
been mined, grown, cultivated, produced, manufactured or processed; or, through
manufacture, processing, or assembly, another commercially recognized article results
that differs substantially in its basic characteristics from its components.
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C. Contents of Bidding Documents
16. Sections of Bidding Documents

16.1 The Bidding Documents consist of:
 Section I. Instructions to Tenderers
 Section II. General Conditions for Goods (GCG)
 Section III. Special Conditions of Contract (SCC)
 Section IV. Schedule of Requirements
 Section V. Bidding Forms
 Section VI. Contract Forms

16.2 The Tenderer is expected to examine all instructions, forms, terms, and specifications in
the Bidding Documents. Failure to furnish all information or documentation required by
the Bidding. Documents may result in the rejection of the bid.

16.3 Tenderers are cautioned to read the specifications carefully (see Section IV - Schedule of
Requirements), as there may be special requirements. The technical specifications presented
herein are not to be construed as defining a particular manufacturer’s product. Tenderers are
encouraged to advise WBMSCL, if they disagree.

16.4 The specifications are the minimum requirements for the products. Products offered must
meet or exceed requirements mentioned in technical specifications. The products shall
conform in strength, quality and workmanship to the accepted standards of the relevant
industry. Modifications of or additions to basic standard products of less size or capability to
meet these requirements will not be acceptable.

17. Clarification of Bid Document
17.1 A prospective Tenderer requiring any clarification of the Bidding Documents shall contact

WBMSCL in writing at md@wbmsc.gov.in

18. Amendment of Bid Document
18.1 At any time prior to the deadline for submission of bids, WBMSCL may amend the Bid

Document by issuing amendment to be uploaded in the e-tender portal & website of
WBMSCL.

18.2 To give prospective Tenderers reasonable time in which to take an amendment into
account in preparing their bids, WBMSCL may, at its discretion, extend the deadline for
the submission of bids.
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D. Preparation of Bids
19. Tenderers are to prepare and submit the following:

i. Non statutory documents to be submitted under My Document
ii. BID – A (Should be in multiple page single PDF file)
iii. BID – B (Should be in multiple page single PDF file)
iv. BID – C (BOQ and the Statement of Breakup of Taxes & Duties)

Details are given in “Submission and Opening of Bids”

20. Cost of Bidding
The Tenderer shall bear all costs associated with the preparation and submission of its bid.

21. Language of Bid
The Bid, as well as all correspondence and documents relating to the bid exchanged by the
Tenderer and WBMSCL, shall be written in the English language. Supporting documents and
printed literature that are part of the Bid, if submitted in any other language provided they are
accompanied by an accurate translation of the relevant passages into English and duly
authenticated.

22. Alternative Bids
Alternative Bids will not be accepted

23. Bid Prices

23.1 The prices in the BOQ shall conform to the requirements as specified in the tender.

23.2 The Incoterms shall be governed by the rules prescribed in the Incoterms 2010,
published by The International Chamber of Commerce.

23.3 Prices quoted by the Tenderer shall be fixed during the Tenderer’s performance of
the Contract and not subject to variation on any account.

24. Currencies of Bid
The Tenderer shall quote in USD only.

25. Documents Establishing the Conformity of the Goods and Related Services
To establish the conformity of the goods and related services to the Bidding Documents,
the Tenderer shall furnish as part of its Bid the documentary evidence that the Goods
conform to the technical specifications and standards specified in Section IV, Schedule of
Requirements.

26. Documents Establishing the Qualifications of the Tenderer
As per Form 2: Check-List of Section V of the bid document.

27. Period of validity of Bids

27.1 Bids shall remain valid for a period of 120 days from last date of online submission of bid.
A bid valid for a shorter period than specified in previous lines shall be rejected by
WBMSCL as non responsive.
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27.2 In exceptional circumstances, prior to the expiration of the bid validity period, WBMSCL
may request Tenderer to extend the period of validity of their bids and EMD. In the event
of the request for such extension beyond bid validity period, the bidder may or may not
accept such request. In case, the bidder refuses to accept the request, the EMD of the
bidder shall not be forfeited.

28. Period of validity of the bid price:
The bid price shall remain valid for a period of 2 (two) years from the date of signing of
the contract.

29. Earnest Money Deposit (EMD):
29.1 The EMD shall be in the form of Bank Guarantee in original from any scheduled

commercial bank as per prescribed form in Section V, in favour of “West Bengal
Medical Services Corporation Limited”, GN-29, Swasthya Sathi, Sec-V, Salt Lake,
Kolkata- 700091 in the amount as provided in the Schedule of Requirements, and
denominated in INR.

29.2 Any bid not accompanied by a substantially responsive EMD in accordance with
Instructions to Tenderers shall be rejected by WBMSCL as non-responsive.

29.3 The EMD of unsuccessful Tenderers shall be returned as promptly as possible upon
the successful Tenderer’s furnishing of the Performance Security pursuant to
Instructions to Tenderers

29.4 The EMD may be forfeited:
(a) if a Tenderer withdraws its bid during the period of bid validity specified by the

Tenderer on the Bid Submission Form, except as provided in Instructions to
Tenderers; or

(b) if the successful Tenderer fails to:
(i) sign the Contract in accordance with Instructions to Tenderers;
(ii) furnish a Performance Security in accordance with Instructions to

Tenderers ;

30. Signing of Bid – The bid document should be digitally signed and uploaded on the E-tender
portal.

31. Withdrawal, Substitution, and Modification of Bids
31.1 The bid once submitted cannot be withdrawn but prior to the deadline prescribed for

submission of bids, a Tenderer may substitute, or modify its Bid after it has been
submitted.

31.2 The objective of this bid is to ensure supply of brand new best quality equipment at the
most competitive price. If at any stage of the bidding, including at the stage of financial
evaluation, it appears that the tendered rate is artificially hiked or is much lower
compared to the prevailing market price and available rates of similar or identical
composition with the government, WBMSCL reserves the right to cancel the bids.

32. Confidentiality
Any effort by a Tenderer to influence WBMSCL in the examination, evaluation,
comparison of the bids or contract award decisions may result in the rejection of its Bid.

Notwithstanding Instructions to Tenderers from the time of bid opening to the time of
Contract Award, if any Tenderer wishes to contact WBMSCL on any matter related to the
bidding process, it should do so in writing.
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E. Submission and Opening of Bids
33. The following are to be submitted:

i) Non statutory documents to be submitted under My Document
(Each sub-category item should be in multiple page single PDF file)

Guidelines for uploading documents in My Document:

Sl.
No. Category Name Sub - Category Name Document Name

1 CERTIFICATES CERTIFICATES

a) PAN Card
b) Service Tax registration Certificate
c) VAT Registration Certificate
d) CST registration Certificate
e) Import Licence
f) AERB type approval Certificate

2 COMPANY
DETAILS

COMPANY
DETAILS 1

a) License from Government/Statutory
Authority as applicable.

b) Registration with the Registrar Of
Companies.

COMPANY
DETAILS 2

Manufacturing Licence (National/International).
(In case, manufacturing licence is not required /
applicable for production of the quoted item,
notarized declaration from the manufacturer is to
be submitted)

3 CREDENTIAL
CREDENTIAL 1

Performance Statement Form  (For the period of
last 3(three) Financial Years - Form 7 of Section V

CREDENTIAL 2 ISO certificate of the manufacturing factory

4 DECLARATION

DECLARATION1
Income Tax returns for 2011-12, 2012-13 &
2013-14 /2012-13, 2013-14 & 2014-15.

DECLARATION2
Acknowledgement of VAT Returns for 2013-2014
or 2014-2015 /VAT Clearance Certificate.

DECLARATION3
Acknowledgement of CST Returns for 2013-2014
or 2014-2015 /CST Clearance Certificate.

DECLARATION 4 Tender Form as per Form 1

DECLARATION 5

5 EQUIPMENT

MACHINERIES 1
Manufacturer’s Authorization (If applicable) as
per Form 6 of Section V

MACHINERIES 2

Satisfactory Performance Certificate from at least
3 (three) users of the quoted model in support of
the satisfactory operation in India

MACHINERIES 3

6 FINANCIAL
INFO

P/L & BALANCE SHEET
2013-2014 P/L & Balance sheet 2013-2014

P/L & BALANCE SHEET
2014-2015 P/L & Balance sheet 2014-2015
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(ii) Statutory Documents
(a) BID – A (Should be in multiple page single PDF file)

 EMD (Scanned copy of the instrument through which tender EMD have been
submitted)

 Declaration of the bidder on letter head that “We agree to submit a copy of the Tender
Documents and its Amendments and Addendums thereto duly initialled by us in all
pages with our seal/ rubber stamp affixed thereto, in token of acceptance thereof.”

(b) BID – B (Should be in multiple page single PDF file)

1
Model of the equipment offered for (Self Declaration) with Brochure and Technical Data
Sheet

2 Comparative Data Table of the Technical Specifications (Form No. 4 of Section V)

4

CE ("Conformité  Européene") & US FDA approval Certificate of the offered model, as
applicable
CE ("Conformité Européene") Certificate should be from EU Notified Bodies authorized to
conduct audits.

5
Pre-requisites of installation [Power (KVA, Phase, Hz), Civil and any other requirement, if
any]

6
Average Annual audited Turnover of the Company in India during the Years (2012-13,
2013-14 & 2014-15 ) or (2012-13, 2013-14, 2015-16) (Rs in Crore) - to be certified by
practicing Chartered Accountant

Non-statutory document (document uploaded in My Document), Bid – A & Bid – B constitute the
technical bid

iii) BID – C
Bid C shall contain Price Schedule / BOQ, Form 8 (a), Form 8 (b), Form 8(c), Form 9(a) and Form
9(b)

A. BOQ shall contain the financial quotes in respect of the following;
(a) LINAC machines of 3 types
(b) Year wise CMC Charges for all 3 types of LINAC machines
(c) Site wise cost for Turnkey (Site Preparation including Interiors and Air-conditioning)

The detailed Price Schedule / BOQ for the tender is given below,

Sl.
No. Item Qty. Rate in USD Total in USD (Qty * Rate)

1.0 High-End High Energy LINAC
1.1 Unit Price on CIP (Kolkata) [i.e.

value of the goods including all
charges for export, carriage,
insurance during loading, unloading
and transportation, loading and
unloading at port of export and
import] + all other charges for
unit (i.e. charges for local
transportation and storage, Extended
Insurance, installation,

02
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commissioning, supervision,
demonstration and training) for
Imported Goods - LINAC &
Treatment Planning System
(TPS) including Oncology
Information System (OIS)
- as per Column 5 of Form
8(a): PRICE SCHEDULE FOR
GOODS TO BE IMPORTED
FROM ABROAD

1.2 Unit Price (at Consignee’s Site)
[i.e. value of the goods including all
charges for supply, storage,
installation, commissioning,
supervision, demonstration and
training] exclusive of all taxes of
Domestic Goods / Goods of
Foreign Origin Located within
India / Goods to be imported
and supplied against payment
in Indian Rupees - as per
Column 6 of format given in
Form 8(b): PRICE SCHEDULE
FOR DOMESTIC GOODS OR
GOODS OF FOREIGN ORIGIN
LOCATED WITHIN INDIA OR
GOODS TO BE IMPORTED AND
SUPPLIED AGAINST PAYMENT
IN INDIAN RUPEES

02

1.3 CMC Charges for Year1
after completion of 5 Years
of Warranty - to be paid in
INR
[as per Column 4(a) of Form 8(c)]

02

1.4 CMC Charges for Year2
after completion of 5 Years
of Warranty - to be paid in
INR
[as per Column 4(b) of Form 8(c)]

02

1.5 CMC Charges for Year3
after completion of 5 Years
of Warranty - to be paid in
INR
[as per Column 4(c) of Form 8(c)]

02

1.6 CMC Charges for Year4
after completion of 5 Years
of Warranty - to be paid in
INR
[as per Column 4(d) of Form 8(c)]

02

1.7 CMC Charges for Year5
after completion of 5 Years
of Warranty - to be paid in
INR
[as per Column 4(e) of Form 8(c)]

02
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2.0 High-End High Energy LINAC (with 15 MV photon Energy Trimmed off)
2.1 Unit Price on CIP (Kolkata) [i.e.

value of the goods including all
charges for export, carriage,
insurance during loading, unloading
and transportation, loading and
unloading at port of export and
import] + all other charges for
unit (i.e. charges for local
transportation and storage, Extended
Insurance, installation,
commissioning, supervision,
demonstration and training) for
Imported Goods - LINAC &
Treatment Planning System
(TPS) including Oncology
Information System (OIS)
- as per Column 5 of Form
8(a): PRICE SCHEDULE FOR
GOODS TO BE IMPORTED
FROM ABROAD

01

2.2 Unit Price (at Consignee’s Site)
[i.e. value of the goods including all
charges for supply, storage,
installation, commissioning,
supervision, demonstration and
training] exclusive of all taxes of
Domestic Goods / Goods of
Foreign Origin Located within
India / Goods to be imported
and supplied against payment
in Indian Rupees - as per
Column 6 of format given in
Form 8(b): PRICE SCHEDULE
FOR DOMESTIC GOODS OR
GOODS OF FOREIGN ORIGIN
LOCATED WITHIN INDIA OR
GOODS TO BE IMPORTED AND
SUPPLIED AGAINST PAYMENT
IN INDIAN RUPEES

01

2.3 CMC Charges for Year1
after completion of 5 Years
of Warranty - to be paid in
INR
[as per Column 4(a) of Form 8(c)]

01

2.4 CMC Charges for Year2
after completion of 5 Years
of Warranty - to be paid in
INR
[as per Column 4(b) of Form 8(c)]

01

2.5 CMC Charges for Year3
after completion of 5 Years
of Warranty - to be paid in
INR
[as per Column 4(c) of Form 8(c)]

01
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2.6 CMC Charges for Year4
after completion of 5 Years
of Warranty - to be paid in
INR
[as per Column 4(d) of Form 8(c)]

01

2.7 CMC Charges for Year5
after completion of 5 Years
of Warranty - to be paid in
INR
[as per Column 4(e) of Form 8(c)]

01

3.0 High Energy LINAC
3.1 Unit Price on CIP (Kolkata) [i.e.

value of the goods including all
charges for export, carriage,
insurance during loading, unloading
and transportation, loading and
unloading at port of export and
import] + all other charges for
unit (i.e. charges for local
transportation and storage, Extended
Insurance, installation,
commissioning, supervision,
demonstration and training) for
Imported Goods - LINAC &
Treatment Planning System
(TPS) including Oncology
Information System (OIS)
- as per Column 5 of Form
8(a): PRICE SCHEDULE FOR
GOODS TO BE IMPORTED
FROM ABROAD

03

3.2 Unit Price (at Consignee’s Site)
[i.e. value of the goods including all
charges for supply, storage,
installation, commissioning,
supervision, demonstration and
training] exclusive of all taxes of
Domestic Goods / Goods of
Foreign Origin Located within
India / Goods to be imported
and supplied against payment
in Indian Rupees - as per
Column 6 of format given in
Form 8(b): PRICE SCHEDULE
FOR DOMESTIC GOODS OR
GOODS OF FOREIGN ORIGIN
LOCATED WITHIN INDIA OR
GOODS TO BE IMPORTED AND
SUPPLIED AGAINST PAYMENT
IN INDIAN RUPEES

03

3.3 CMC Charges for Year1
after completion of 5 Years
of Warranty - to be paid in
INR
[as per Column 4(a) of Form 8(c)]

03
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3.4 CMC Charges for Year2
after completion of 5 Years
of Warranty - to be paid in
INR
[as per Column 4(b) of Form 8(c)]

03

3.5 CMC Charges for Year3
after completion of 5 Years
of Warranty - to be paid in
INR
[as per Column 4(c) of Form 8(c)]

03

3.6 CMC Charges for Year4
after completion of 5 Years
of Warranty - to be paid in
INR
[as per Column 4(d) of Form 8(c)]

03

3.7 CMC Charges for Year5
after completion of 5 Years
of Warranty - to be paid in
INR
[as per Column 4(e) of Form 8(c)]

03

4.0 Turnkey (Site Preparation including Interiors and Air-conditioning) - all inclusive
4.1 R.G Kar MCH - to be paid

in INR
01

4.2 N.R.S MCH - to be paid in
INR

01

4.3 MCH, Kolkata - to be paid
in INR

01

Total
The total BOQ price shall be considered in calculating the cost score of the bidders and shall
be a determining factor for selection of the successful bidder through Quality-cum-Cost-Based
Selection (QCBS) method. The BOQ shall be uploaded in .xls in the prescribed format.

B. Form 8 (a): Price Schedule for the portion of the LINAC machines to be imported
from Abroad and to be paid in US Dollar

C. Form 8 (b): Price Schedule for Domestic Goods or Goods of foreign origin located
within India or goods to be imported and supplied against payment in Indian
Rupees

D. Form 8(c): Price Schedule for Annual Comprehensive Maintenance Contract after
warranty period- to be paid in Indian Rupees

E. Form 9(a): Prices for Optional Items in USD. The prices will not be included in the
BOQ and considered in calculating the Cost Score of a bidder.

F. Form 9(b): Prices for Spares in USD / INR. The prices will also not be included in
the BOQ and considered in calculating the Cost Score of a bidder.



21 | P a g e

Note:
Form 8 (a), Form 8 (b) and Form 8(c) should be converted in multiple page single PDF file and
uploaded in the designated spaces under the Finance Cover / Bid C BOQ.
Form 9(a) and Form 9(b) should be uploaded in the designated spaces as Form 9(a) and Form
9(b) respectively under the Finance Cover / Bid C BOQ.

The bidders may also note that the quoted cost of Comprehensive Maintenance Contract
(CMC) includes breakdown services, preventive maintenance including testing & calibration as
per technical/ service /operational manual, labour and spares, after satisfactory completion of
Warranty period for complete equipment along with all accessories and ancillaries as given in
the specification of the equipments(s) and the entire Turnkey. In addition, the Warranty and
CMC shall and also include updating of all software & hardware including free of cost
replacement of all computer hardware once in the 5 years warranty and once in the 5 years
CMC period and replacement of UPS battery as and when required by the users.

The minimum number of preventive maintenance to be undertaken in addition to break down
calls during Warranty and CMC period is noted in the table below,

Equipments

Mandatory minimum
preventive

Maintenance Services
(PMS) per year

Remarks

Warranty CMC

Linear
Accelerator
&
Turnkey

4 4

1. Supplier/ authorized service provider must attend all
breakdown calls during warranty/ CMC period

2. The supplier should provide Preventive Maintenance
Services (PMS) yearly / bi - yearly / quarterly in equal interval
to fulfil the minimum number of mandatory PMS as noted in
the previous column during warranty / CMC period.

3. The preventive maintenance includes testing & calibration as
per AERB guidelines and technical / service operational
manual, spares, all software updates and labour.

N.B.

a) Any wrong or misleading information provided by the Tenderer during submission of bids may
lead to summary cancellation of bid, blacklisting in WBMSCL for at least 5 years and forfeiture
of EMD.

b) Each scanned documents should have an index page indicating the name of the documents
enclosed with Page no.
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F. Evaluation and Comparison of Bids

34. Selection of the bidder will be finalized through Quality-cum-Cost-Based Selection
(QCBS) method. QCBS uses a competitive process among the prima facie qualified
bidders, objectively taking into account the quality of a product and its cost of
procurement. Evaluation of the offers would be carried out in two stages - first the
quality, and then the cost. Evaluators of technical proposals shall not have access to
the financial proposals until the technical evaluation is concluded. Financial proposals
submitted by the bidders shall be opened only after completion of the technical
evaluation, strictly in terms of the provisions contained in the Bid Document.

The total score of a bidder would be obtained by multiplying the Quality and Cost
Scores of the bidder by the pre-defined weightages assigned, and adding them
together. The weightages assigned for Cost Score and Quality Score would be 40 and
60 respectively. The bidder securing the highest total score would ordinarily be
selected.
The following steps will be followed during evaluation of the bids,

Tender Evaluation

Non-statutory documents (documents uploaded in My Document), Bid A & Bid B
constituting the technical bid would be opened first and evaluated in presence of
intending bidders. Determination of bidders eligible for technical evaluation would be
based on the following conditions:

i) Scrutiny of Form 1 (Tender Form) duly notarized - to proceed further for scrutiny
of the checklist document

ii) Scrutiny of documentary evidence as per Form 2: Check-list, Section V of Bid
document submitted by the Tenderers - to decide on the eligibility of the bidder

iii) Verification of the technical Compliance of the offered equipment(s) with the
technical specifications given at Section IV (Schedule of Requirements) of the
bid document. Bidders shall have to arrange for a physical inspection & working /
functional demonstration of the offered equipment on the notified date, if felt
required by the tender evaluation committee for the compliance verifications.

After verification of the (i), (ii) and (iii) above the bids of the bidders will further be
evaluated

(B) Quality Evaluation
It would be compulsory for intending Bidders to quote for both the categories of
LINAC with Beam-matching facility (to be used in case either of the machines is not
functional) and a Bid will be rejected unless both the categories of LINAC (High-End
High-Energy LINAC and High-Energy LINAC) are quoted. Quality Evaluation of the
equipment(s) offered would be on the basis of a number of easily measurable/
recognizable parameters/ indicators/ features, for each of which a score, depending on
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its relative importance, and a graded scoring pattern has been fixed, the maximum
score fixed for all parameters / indicators involved in the technical evaluation being
100. Each desired feature/speciality of the Machine offered by the bidder would be
assigned marks depending on the extent of availability/availability of the feature/
speciality in the offered equipment. For both the categories (High-End High-energy
LINAC and High-energy LINAC), marks would be assigned to each bidder on the basis
of the principle/procedure indicated in the tables below after considering the data
sheet /supporting document / proof produced in support of their claim and other
relevant inputs:

High-End High-energy LINAC

Sl.
No. Feature / Speciality Explanation Unit of

Measurement Full Marks
Quality Parameter

Feature / Specialty Allotted Marks

1
Dose Rate for

Photon Radiation
Therapy

Strength of
radiation. Higher
dose rate implies
shorter treatment

time which results
in less patient

movement and
better treatment.

MU/min 5

600 MU/min for 3
Photon energies (6,

10 &15 MV)
5

600 MU/min for 2
Photon energies (6

& 10 MV)
3

600 MU/min for 1
Photon energy 1.5

2 Dose Rate for
Electron Therapy

Strength of Electron
energy. Higher

Electron Dose Rate
is beneficial for

treatment of breast
and superficial

tumors.

MU/min 3

601 -700 MU/Min 0.5

701 -800 MU/Min 1

801 -900 MU/Min 2

Above 900
MU/Min 3

3 Dose Rate in FFF
mode at 10 MV

Strength of radiation
in Flattening-filter-
free (FFF) mode.
Conformal, High

Precision treatment
can be provided in
shorter time in case
of brain, head and

neck tumors.

MU/min 5

2001 - 2100
MU/min

2

2101 - 2200
MU/min 4

Above 2200
MU/min 5

4 4D CBCT
Better verification &

execution of the
treatment

NA 3 Availability 3

5 KV IGRT Imaging

Ability for imaging
without entering in

the treatment room--
saves time and

avoid manual error.

NA 1

Availability of
motorized robotic
arm movement in

all axes with
remote control
from Console

without entering
into the machine
room during KV
IGRT Imaging.

1
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High-End High-energy LINAC

Sl.
No. Feature / Speciality Explanation Unit of

Measurement Full Marks
Quality Parameter

Feature / Specialty Allotted Marks

6 Couch movement

Movement of couch
for positioning

patients; Remote
controlled couch
movements saves
treatment time &

avoid manual errors.

NA 1

Couch having an
incorporated

remote tracking
system without any

manual
intervention inside

the treatment
room.

1

7

Offline review of
Treatment

Plan(matching of
images and shift

calculation)

Review of patient
treatment plan when
the patient is not on
the treatment couch;

Saves time for
review of planning

NA 2

If review of patient
treatment plan is

possible when the
patient is not on

the treatment
couch

2

8

Dynamic Adaptive
Radiotherapy

including adaptive
re-planning

treatment (DART)
as an integrated

system

It is useful to
address the tumor
pattern change /

tumor shrinkage in
between the

treatment cycle

NA 3 Availability of
DART 3

9 Regular automated
QA checks

It is daily automated
QA checks to ensure
proper functioning

of the LINAC.
Automated checks
save time & labour.

NA 3 Available 3

10

MLC with number
of leaf, leaf speed,

width and field size
along with

availability of SRS
and SRT facility

More number of
leaves, Smaller leaf
width at isocenter,

Larger field size and
Higher speed is
preferred better

treatment.

Nos 6 No. of leaf: > 120 6

cm2 3 Field size > 30 x
30 3

NA 6 MLC having SRS
and SRT facility 6

cm/sec 6 Leaf speed > 2.5 6

11

Integrated single
MLC with 2.5 mm
(SRS) alongwith 5

mm resolution

Better accuracy in
SRS NA 2 Availability 2

12 Portal Dosimetry
availability

Precise online
verification of dose

before/during
delivery of radiation

for treatment

NA 3 Availability of
Portal Dosimetry 3

13 Portal Dosimetry
for FFF mode

Precise online
verification of dose

before/during
delivery of radiation
for treatment for FFF

mode

NA 3 Availability 3
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High-End High-energy LINAC

Sl.
No. Feature / Speciality Explanation Unit of

Measurement Full Marks
Quality Parameter

Feature / Specialty Allotted Marks

14 Automatic safety
checking

Automatic Checking
of parameters

related to safety of
the patients at a time

interval

NA 2 Availability 2

15 Integrated Work
Environment

Work Station with
single data base

which is useful for
saving time for
multiple data

import

NA 5 Availability 5

16
Availability of
electron ARC

therapy

Larger curved area
can be covered by
single setting in a
shorter time for
treatment boost.

NA 2 Availability 2

17 Portal Imaging size
and resolution

Image quality in
Portal Imaging is an
important parameter
for entire treatment
verification which
largely depends on
size and resolution

Size: cm² 4 > 40 x 40 4

Resolution:
pixels 4 > 1024 x 1024 4

18

Facility of both
Dynamic /

Motorized and
Stationary Wedges

Integrated system
having both
Dynamic /

motorized and
Stationary Wedges

systems is
advantageous in
different clinical

situations.

NA 9

Availability of
Dynamic/Motorize
d Wedge with all

possible angle upto
60°

5

Availability of
Dynamic/Motorize

d Wedge with
some specific

angles upto 60°

2

Availability of
Stationary Wedge 2

19 Electron Gun
Technology

Triode electron gun
can quickly switch

on and off the
LINAC in

comparison to diode
electron gun to
deliver radiation

NA 1 Availability of
Triode Electron gun 1
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High-End High-energy LINAC

Sl.
No. Feature / Speciality Explanation Unit of

Measurement Full Marks
Quality Parameter

Feature / Specialty Allotted Marks

20 Respiratory Gating
technology

Free-breathing
technology is

preferred for patient
comfort & accurate
treatment delivery

for any moving
tumors in chest,

lung, abdomen or
pelvic areas, in

correlation with the
CT image.

NA 4
Free breathing
technology is

available
4

21

Facility for non-
coplanar imaging
with the help of

LINAC
independent room
based KV imaging

with 2 floor
mounted X-rays

and 2 ceiling
mounted detectors

for all frameless
SRS and SBRT

treatment which
involves non-

coplanar delivery
of treatment with
6D corrections

It facilitates accurate
positioning &
verification for

SRS/SRT treatment
delivery

NA 4 Availability 4

21
Year of Launch of
basic platform of
the quoted model

It indicates how
latest the technology

and the design is
NA 3

Within last 3 years 3

Beyond 3 years but
within 6 years 1

22
Year of Launch of

latest version of the
quoted model

It indicates latest
updated technology NA 2

Within last 2 years 2
Beyond 2 years but

within 4 years 1

Number of already
commissioned

LINACs in India

It indicates that the
model is preferred
by the end Users.

NA 5
1 Marks for each
for installations

exceeding 5

Limited upto
full marks

Sub-Total of Marks for Quality in High-end High energy
LINAC 100

High-energy LINAC

Sl.
No.

Feature /
Speciality Explanation Unit of

Measurement Full Marks
Quality Parameter

Feature / Speciality Allotted Marks

1
Dose Rate for

Photon Radiation
Therapy

Strength of radiation.
Higher dose rate
implies shorter

treatment time which
results in less patient
movement and better

treatment.

MU/min 5

600 MU/min for 3
Photon energies
(6, 10 &15 MV)

5

600 MU/min for 2
Photon energies

(6 & 10 MV)
3

600 MU/min for 1
Photon energy 1.5
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High-energy LINAC

Sl.
No.

Feature /
Speciality Explanation Unit of

Measurement Full Marks
Quality Parameter

Feature / Speciality Allotted Marks

2 Dose Rate for
Electron Therapy

Strength of Electron
energy. Higher

Electron Dose Rate is
beneficial for

treatment of breast
and superficial

tumors.

MU/min 3

601 -700 MU/Min 0.5

701 -800 MU/Min 1

801 -900 MU/Min 2

Above 900
MU/Min 3

3 Couch movement

Movement of couch
for positioning

patients; Remote
controlled couch
movements saves
treatment time &

avoid manual errors.

NA 2
If possible from

outside treatment
room

2

4 Regular automated
QA checks

It is daily automated
QA checks to ensure
proper functioning of

the LINAC.
Automated checks
save time & labour.

NA 5 Available 5

5
MLC with number

of leaf and field
size

More number of
leaves and Larger

field size are
preferred for better

treatment.

Nos 4 No. of leaf: >
120 4

cm2 3 Field size > 30 x
30 3

6 Portal Dosimetry

Precise online
verification of dose

before/during
delivery of radiation

for treatment

NA 3 Availability 3

7 Automatic safety
checking

Automatic Checking
of parameters related

to safety of the
patients at a time

interval.

NA 2 Availability 2

8 Integrated Work
Environment

Work Station with
single data base

which is useful for
saving time for

multiple data  import

NA 5 Availability 5

9
Availability of
electron ARC

therapy

Larger curved area
can be covered by
single setting in a
shorter time for
treatment boost.

NA 2
Availability of
electron ARC

therapy
2
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High-energy LINAC

Sl.
No.

Feature /
Speciality Explanation Unit of

Measurement Full Marks
Quality Parameter

Feature / Speciality Allotted Marks

10
Portal Imaging

size and
resolution

Image quality in
Portal Imaging is an
important parameter
for entire treatment
verification which
largely depends on
size and resolution

Size: cm² 4 > 40 x 40 4

Resolution:
pixels 4 > 1024 x 1024 4

11

Facility of both
Dynamic /

Motorized and
Stationary Wedges

Integrated system
having both

Dynamic / motorized
and Stationary

Wedges systems is
advantageous in
different clinical

situations.

NA 9

Availability of
Dynamic/Motorize
d Wedge with all

possible angle
upto 60°

5

Availability of
Dynamic/Motorize

d Wedge with
some specific

angles upto 60°

2

Availability of
Stationary Wedge 2

12 Electron Gun
Technology

Triode electron gun
can quickly switch

on and off the LINAC
in comparison to

diode electron gun
to deliver radiation

NA 1
Availability of

Triode Electron
gun

1

13
Year of Launch of
basic platform of
the quoted model

It indicates how
latest the technology

and the design is
NA 3

Within last 3 years 3

Beyond 3 years but
within 6 years 1

14
Year of Launch of
latest version of
the quoted model

It indicates latest
updated technology NA 2

Within last 2 years 2

Beyond 2 years but
within 4 years 1

15
Number of already

commissioned
LINACs in India

It indicates that the
model is preferred
by the end Users.

NA 3
1 Marks for each
for installations
exceeding 15

Limited upto
full marks

Sub-Total of Marks for Quality in High energy LINAC 60
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Treatment Planning System (TPS)

Sl.
No.

Feature /
speciality

Explanation
Unit of

Measurement
Full Marks

Quality Parameter

Feature/ speciality
Allotted
marks

1.
Deformable

registration facility

Facilitates the
modification of

treatment plan as
per clinical

requirement during
treatment

NA 10 Availability 10

2.

Knowledge- based
or equivalent

advanced library
based intuitive

fast and adaptive
planning solution

Facilitates fast and
accurate treatment

planning
NA 10 Availability 10

3.

4D advanced
IGRT software

including software
for 4D motion
management of

respiratory motion

Facilitates proper
treatment plan for a

moving organ
NA 20 Availability 20

Sub-Total of Marks for Quality in TPS 40

The score for a bidder out of the total marks of 100 in the evaluation of quality will be
obtained by adding and dividing by 2 the sub-total marks assigned for both the categories of
LINAC (High-End High-energy and High-energy) and the Treatment Planning System.

Marks for Quality and corresponding Scores for bidders is noted in the table below,

Bidder Sub-Total of Marks for Quality in Total of Marks for
Quality out of 100
is
(D) = [(A) + (B)+
(C)]/2

Score for
Quality
(E) = (D)

Weighted
Score for
Quality
(Swq) =
(E) * 60%

High-end High
energy LINAC
(A)

High energy
LINAC (B)

Treatment
Planning
System (C)

Bidder 1 80 55 35 85 85 51
Bidder 2 56 43 17 58 58 34.80
Bidder 3

Evaluation of Cost

Financial bids will be opened after the technical evaluation is concluded and uploaded on the
e-tender portal. Financial quotes of the bidders would be converted to score by multiplying
the lowest financial quote with the quote of the bidder and divided by 100. An illustration of
conversion of marks into score has been given in the table below,
Bidder Financial Quote (F) Cost Score [(LFQ/F)*100]
Bidder 1 650000000 [(50000000 /65000000)*100]= 76.92
Bidder 2 500000000 [(50000000 /50000000)*100]= 100
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LFQ= Lowest Financial quote

The bidder offered lowest cost has been assigned a financial score of 100 and the other
bidders have scored financial scores that are inversely proportional to their quotes.

Selection of Bidder

The bid of a Bidder will be ranked in the Quality- and Cost-Based Selection (QCBS)
methodbased on the total score obtained by the bidder in the evaluation of cost and as well as
in the evaluation of quality using the weights of 40% and 60% for the "cost" and the "quality"
respectively.

A ready reckoner for Combined Quality and Cost Score (CQCS) with weightage 60:40 is given in
the table below,

Bidder Quality
Score
(E)

Weighted Quality
Score
(Swq) =(E) * 60%

Cost
Score
(F)

Weighted Cost
Score
(Swc) = (F) *
40%

Combined Quality and
Cost Score (CQCS)
(Swqc) = (Swq)+ (Swc)

Remarks

Bidder 1 85 51 76.92 30.77 81.77 Selected
Bidder 2 58 34.8 100.00 40.00 74.80
Bidder 3

The bidder obtaining Highest Combined Quality and Cost Score (CQCS) would be selected awarded the
contract.

THE DECISION OF THE WBMSCL AUTHORITY WILL BE FINAL AND BINDING IN THIS MATTER.

35. Responsiveness of Bids
35.1 WBMSCL’s determination of a bid’s responsiveness is to be based on the contents of the bid

itself.

35.2 A substantially responsive Bid is one that conforms to all the terms, conditions, and
specifications of the Bidding Documents without material deviation, reservation, or omission. A
material deviation, reservation, or omission is one that:
(a) Affects in any substantial way the scope, quality, or performance of the goods and related

services specified in the Contract; or
(b) Limits in any substantial way, inconsistent with the Bidding Documents, WBMSCL’s rights or

the Tenderer’s obligations under the Contract; or
(c) If rectified would unfairly affect the competitive position of other Tenderers presenting

substantially responsive bids.

WBMSCL considers material deviation to include but not to be limited to the following situations:
(d) During technical evaluation of bids (verification of formal criteria):

 Lack of proper bid securities in terms of change in the wording (not consistent with the

prescribed format), amount or validity period.

 Absence of bid form, change in the wording (not consistent with the prescribed format) or

lack of signature in the key portions of the bid form,
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 The Tenderer does not accept important Contract conditions, i.e. related to Performance

Security, Warranty, Force Majeure, Applicable Law, Delivery Schedule, Payment Terms,

Limitation of Liability, etc.

 Specifications of the item quoted vary in one or more significant respect(s) from the

minimum required Technical Specifications.

35.3 If a bid is not substantially responsive to the Bidding Documents, it shall be rejected by WBMSCL

36. Examination of Terms and Conditions and Technical Evaluation

36.1 WBMSCL shall examine the Bid to confirm that it does not contain material deviation or

reservation related to the conditions and requirements specified in the GCC of Section II, SCC of

Section III and in the Schedule of Requirements of Section IV.

36.2 If, after the examination of the terms and conditions and the technical evaluation, WBMSCL

determines that the Bid is not substantially responsive in accordance with Instructions to

Tenderers, it shall reject the Bid.

37. Domestic Preference

Companies based and manufacturing in India shall not be a factor in bid evaluation.

38. Financial evaluation

The financial bids of only those bidders who qualify in the technical bids will be opened.

39. WBMSCL’s Right to Accept Any Bid, and to Reject Any or All Bids

WBMSCL reserves the right to accept or reject any bid, and to annul the bidding process and

reject all bids at any time prior to contract award, without thereby incurring any liability to

Tenderers.
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G. Award of Contract
41. Award Criteria
41.1 In the event of a Contract award, WBMSCL shall award the Contract to the Tenderer whose offer

has been determined to be the lowest evaluated bid substantially responsive to the Bidding
Documents, provided further that the Tenderer is determined to be qualified to perform the
Contract satisfactorily.

41.2 Before the award of Contract, WBMSCL may inspect the manufacturing facilities of the lowest
evaluated responsive Tenderer to assess his capability to successfully perform the Contract as per
the terms and conditions specified in the NIT.

42. WBMSCL’s right to vary quantities
42.1 WBMSCL reserves the right to increase or decrease the quantity of goods and related services

originally specified in Section IV, Schedule of Requirements, provided this does not exceed 40 %
(Forty percent) above or 40% (Twenty percent) below the original required quantity and without any
change in the unit prices or other terms and conditions of the Bid Documents.

43. Publication of Award of Contract
43.1 WBMSCL shall publish the Award of Contract in e-tender portal and its website

44. Signing of Contract
44.1 Prior to the expiry of the period of bid validity, WBMSCL shall issue Award of Contract (AOC).

The draft agreement will be sent to the successful Tenderer along with the AOC and Special
Conditions for Goods, if any.

44.2 Within 14 (fourteen) days of receipt of the AOC, the successful Tenderer shall sign and return
the agreement to WBMSCL along with the required value of Performance Security in full or in
parts in the event of a staggered supply as decided by WBMSCL

45. Performance Security
45.1 Within 14 days of receipt of the AOC from WBMSCL, the successful Tenderer, if required, shall

furnish the Performance Security in full or in parts in the event of a staggered supply as decided
by WBMSCL in accordance with the GCC, using for that purpose the Performance Security Form
included in Section VI, Contract forms, or another Form acceptable to WBMSCL. WBMSCL shall
promptly discharge the Bid Securities of the unsuccessful Tenderers pursuant to Instructions to
Tenderers.

46. Failure of the successful Tenderer to submit the above-mentioned Performance Security in full or
in parts in the event of a staggered supply as decided by WBMSCL and sign the agreement
within 14(fourteen) days of issue of AOC shall constitute sufficient grounds for the annulment of
the award and forfeiture of the EMD.

Note: - Working demonstration of all the offered goods within India shall be required to be arranged
by the Tenderer before the Bid Evaluation Committee for technical evaluation, as and when
requested to do so by the Technical Bid Evaluation Committee prior to the opening of the
financial bids. The cost incurred for the tour of the members of technical bid evaluation will be
entirely borne by WBMSCL. Choosing of site for onsite physical demonstration from the list of
installations submitted by a bidder / the institutes who have issued satisfactory certificate to the
bidder shall be on the discretion of WBMSCL.
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Section II. General Conditions of Contract

In the event of an order, and any dispute arising out of the same, the General Conditions of Contract
will apply as under and all references to the General Conditions of Contract include (subject to all
relevant approvals) a reference to these terms and conditions as amended, supplemented, substituted,
novated or assigned from time to time. Each schedule and annexure referred to in these terms and
conditions shall form part of these terms and conditions. The documents forming the supply contract
shall be construed and interpreted so that, in the event there is any conflict or ambiguity between
them, these terms and conditions shall prevail.

1. APPLICATION AND LEGAL STATUS OF THE PARTIES:

The General Conditions Of Contract incorporated in Section –II shall be
applicable for the purchase and / or SUPPLY, INSTALLATION AND
COMMISSIONING OF LINEAR ACCELERATOR EQUIPMENTS IN THE
MEDICAL COLLEGES OF THE GOVERNMENT OF WEST BENGAL and to the
extent the same are not superseded by the Special Conditions Of Contract
prescribed under section III, section IV or Schedule of Requirement of this
document.

WBMSCL and VENDOR shall respectively be referred to as “FIRST PARTY” &
“SECOND PARTY” hereunder and each party acknowledges and agrees that:

1.1 Nothing contained in or relating to the contract shall be construed as
establishing or creating between the Parties the relationship of employer and
employee or of principal and agent. The officials, representatives, employees, or
subcontractors of each of the Parties shall not be considered in any respect as
being the employees or agents of the other Party and each Party shall be solely
responsible for all claims arising out of or relating to its engagement of such
persons or entities.

2. DEFINITIONS:

2.1 GOODS: Goods are hereinafter deemed to include, without limitation,
such medicines, raw materials, components, intermediate products and
products which the Tenderer is required to supply pursuant to the Purchase
Order or Special Conditions of this Contract to which these General Conditions
are attached. Services are hereinafter deemed to include services ancillary to the
supply of the Goods including, without limitation transportation and supply at
the point of consignee and such other obligations as required under this
Contract.

2.2 TRADE TERMS: Whenever any term is used in this Contract, which is defined in
the Incoterms Rules, such term shall be interpreted in accordance with the
INCOTERMS 2010 and as the same has been judicially interpreted in India.
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CONTRACT PRICE;
Prices charged by the Tenderer for the Goods supplied and the related services
performed under the Contract shall not vary from the prices quoted by the
Tenderer in its bid, unless otherwise stated in 4(b) Terms and Mode of Payment
under under Section I: Instructions to Tenderers and with the exception of any
price adjustment authorized in writing by FIRST PARTY.

3. PACKAGING OF THE GOODS:

3.1 The SECOND PARTY shall package the Goods for delivery with the best
materials that are adequate to safeguard the Goods while in transit and with all due
care and according to the highest standards of export packaging for the type and
quantities of the Goods. The Goods shall be packed and marked in a proper manner in
accordance with the instructions stipulated in the Contract or, otherwise, as
customarily done in the trade, and in accordance with any requirements imposed by
applicable law or by the transporters and manufacturers of the Goods. The packing, in
particular, shall mark the Contract or Purchase Order number and any other
identification information provided by FIRST PARTY as well as such other information
as is customary for the Goods in question. During transit, the packing shall be sufficient
to withstand, without limitation, rough handling and exposure to extreme
temperatures, salt, precipitation and open storage. The SECOND PARTY shall have no
right to any return of the packing materials.

3.2 In case the Goods are high radiation material itself or any component of the
same emits radiation, the same should be packaged to prevent or insulate such
radiation so that no health hazard is caused to the user.

4. TRANSPORTATION AND FREIGHT:

Unless otherwise specified in the Contract (including in any INCOTERM 2010)
the SECOND PARTY shall be solely liable for making all transport arrangements
and for payment of freight and insurance costs for the shipment and delivery of
the Goods in accordance with the requirements of the Contract and as detailed
in clause 4. (b) Terms and Mode of Payment of Section I: Instructions to
Tenderers

5. DELIVERY OF GOODS:

The SECOND PARTY shall hand over or make available the goods, and the
Consignees shall receive the goods (as per detail annexed in Section IV), at the
place for the delivery of the Goods and within the time for delivery of the
Goods specified as per Clause 4 (a) Time for Supply, Installation &
Commissioning at Section I: Instructions to Tenderers, in the Contract. All
manuals, instructions, displays and any other information relevant to the Goods
shall be in the English language unless otherwise specified in the Contract.
Unless specifically stated in the Contract (including in any INCOTERM 2010)
the entire risk of loss, theft, damage to, or destruction of the Goods shall be
borne by the SECOND PARTY.
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6. INSPECTION OF THE GOODS:

6.1 All Goods may be subjected to inspection and testing by FIRST PARTY or its
designated representatives at all times and places including the period of manufacture
and in any event prior to final acceptance by FIRST PARTY.

6.2 Neither the carrying out of any inspections of the Goods nor any failure to
undertake any such inspections shall relieve the SECOND PARTY of any of its
warranties or the performance of any obligations under the Contract.

6.3 For Goods supplied from within or outside India.

a) For Goods supplied from within or outside India, FIRST PARTY retains the
right to perform pre-shipment inspection at the manufacturer’s premises and an
independent quality control laboratory testing at its own cost.
b) The FIRST PARTY will retain the right to perform further inspections and
quality testing at any time till the satisfactory installation of Goods, as it deems
fit, at its own cost.

6.4 Should any inspected or tested goods fail to conform to the specifications, the FIRST
PARTY shall reject them and the SECOND PARTY shall replace the rejected goods free
of cost to the FIRST PARTY, within a period of 30 (thirty) days of intimating such
rejection.

7. ACCEPTANCE OF GOODS:

Under no circumstances shall FIRST PARTY be required to accept any Goods
that do not conform to the specifications of or requirements of the Contract.
FIRST PARTY may conditionally accept the Goods upon the successful
completion of acceptance tests, as may be specified in the Contract or otherwise
agreed in writing by the Parties. In no case, shall FIRST PARTY be obligated to
accept any Goods unless and until FIRST PARTY has inspected the Goods
following commissioning of the Goods in accordance with the requirements of
the Contract. The Goods shall be deemed to be accepted only after FIRST
PARTY provides written acceptance.

8. REJECTION OF GOODS:

Notwithstanding any other rights of, or remedies available to, FIRST PARTY
under the Contract, in case any of the Goods is defective or otherwise does not
conform to the specifications or other requirements of the Contract, FIRST
PARTY may, at its sole option, reject or refuse to accept the Goods, and the
SECOND PARTY agrees promptly to replace the Goods with Goods of equal or
better quality.

9. TITLE:

Unless otherwise expressly provided in the Contract, title including the incidentals of
the title and any legal or inchoate right and interest which may accrue in the said
Goods shall pass from the SECOND PARTY to the FIRST PARTY upon delivery of the
Goods and the acceptance of the same by the FIRST PARTY in accordance with the
requirements of the Contract.
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10. PERFORMANCE SECURITY:

10.1 Within 14 days of receipt of the AOC from FIRST PARTY, the SECOND PARTY, if
required, shall furnish the Performance Security in full or in parts in the event of a
staggered supply as decided by FIRST PARTY as per table 5, Performance Security (PS)
at Section I: Instructions to Tenderers for an amount of 10% of the Contract Price (bid
value )in full or in parts, valid up to 60 days after the date of completion of all
contractual obligations, till the last date of  warranty obligations.

10.2 Banks issuing Performance Securities must be acceptable to the FIRST PARTY, i.e. they
have to be scheduled commercial banks.

10.3 Discharge of the Performance Security shall take place upon expiry of the Performance
Security or the completion of all contractual liabilities of the SECOND PARTY as per as
per table 5, Performance Security (PS) at Section I: Instructions to Tenderers under sub-
section A. Important information at a glance.

10.4 In the event of any amendment issued to the Contract, the SECOND PARTY shall,
within 14 (fourteen) days of issue of the amendment, furnish the corresponding
amendment to the Performance Security (as necessary) rendering the same valid in all
respects in terms of the Contract, as amended.

11. WARRANTIES:

11.1 Goods Warranties:

Without limitation of any other warranties stated in or arising under the
Contract, the SECOND PARTY warrants and represents that:

12.1.1 The Goods, including all packaging and packing thereof, conform to the
specifications of the Contract, are fit for the purposes for which such Goods are
ordinarily used and for the purposes expressly made known in writing by FIRST
PARTY to the SECOND PARTY, and shall be of even quality, free from faults
and defects in design, material, manufacture and workmanship under normal
use in the conditions prevailing in the country of final destination;

12.1.2 If the SECOND PARTY is not the original manufacturer of the Goods, the
SECOND PARTY shall provide FIRST PARTY with the benefit of all
manufacturers’ warranties in addition to any other warranties required to be
provided hereunder;

12.1.3 The Goods are of the quality, quantity and description required by the Contract;

12.1.4 The Goods are free from any right of claim by any third-party and
unencumbered by any title or other rights, including any liens or security
interests and claims of infringement of any intellectual property rights,
including, but not limited to, patents, copyright and trade secrets.

12.1.5 Unless otherwise indicated in the Technical Specifications, this warranty shall remain
valid for 5 (Five) years after the Goods have been commissioned at the final destination
indicated in the Contract subject to issue of certificate regarding date of commissioning
issued by the Consignee.
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12.1.6 During the warranty, free comprehensive annual maintenance and repairs services
including testing and calibration, labour and spares shall be provided by the SECOND
PARTY during the period of warranty.

12.1.7 If the SECOND PARTY, having been notified, fails to remedy the defect(s) within the
stipulated period, the FIRST PARTY may proceed to take such remedial action as may
be necessary, at the SECOND PARTY's risk and expense and without prejudice to any
other rights which the FIRST PARTY may have against the SECOND PARTY under the
Contract.

12.1.8 The SECOND PARTY shall, at all times, indemnify and keep indemnified the FIRST
PARTY, free of cost, against all claims which may arise in respect of Goods and
services to be provided by the SECOND PARTY under the Contract for infringement of
any intellectual property rights or any other right protected by patent, registration of
designs or trademarks. In the event of any such claim in respect of alleged breach of
patent, registered designs, trademarks etc. being made against the FIRST PARTY, the
FIRST PARTY shall notify the SECOND PARTY of the same and the SECOND PARTY
shall, at his own expenses take care of the same for settlement without any liability to
the FIRST PARTY.

12.1.9 The SECOND PARTY shall be responsible and shall indemnify on account of any
emission or radiation that may cause harm to the user of the supplied product.

The SECOND PARTY shall visit each installation site as recommended in the
manufacturer’s technical/ service operational manual, but at least once in three months
during the warranty and Comprehensive Maintenance Contract (CMC) period for
preventive maintenance.

The Goods shall be new and unused. The SECOND PARTY shall remain responsive to
the needs of FIRST PARTY for any services that may be required in connection with any
of the SECOND PARTY’s warranties under the Contract. All warranties will remain fully
valid following any delivery of the Goods and for a period of not less than five (5) years
following acceptance of the Goods by the Consignee in accordance with the Contract.
During any period in which the SECOND PARTY’s warranties are effective, upon
notice by FIRST PARTY that the Goods do not conform to the requirements of the
Contract, the SECOND PARTY shall replace the defective Goods with Goods of the
same or better quality or fully reimburse FIRST PARTY for the purchase price paid for
the defective Goods; and if having been notified by any means, the SECOND PARTY
fails to replace the defective Goods within 30 days, FIRST PARTY may proceed to take
such remedial action as may be necessary, at the SECOND PARTY’s risk and expense
and without prejudice to any other rights which FIRST PARTY may have against the
SECOND PARTY under the Contract. The reasonableness of the period of time granted
for remedy is subject to the discretion of FIRST PARTY according to the circumstances
of the Contract.
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12. INDEMNIFICATION:

The SECOND PARTY shall indemnify, defend and hold the FIRST PARTY, the
DoH&FW and the Government agencies harmless against any or all proceedings,
actions and third party claims arising out of a breach by the SECOND PARTY of any of
its obligations under this agreement.
This indemnity shall be limited in respect of making harmless to the FIRST PARTY, the
DoH&FW and the Government agencies.

The SECOND PARTY shall indemnify the FIRST PARTY against all actions, suits, claims
and demands brought or made against it, in respect of anything done or committed to
be done by the SECOND PARTY in execution of or in connection with the work of this
contract and against any loss or damage to the FIRST PARTY in consequence to any
action or suit, or a legal proceeding, being brought against the SECOND PARTY for
anything done or committed to be done in the execution of this Contract. The
SECOND PARTY will abide by the job safety measures prevalent in India and will free
the FIRST PARTY from all demands or responsibilities arising from accidents or loss of
life, on account of the SECOND PARTY’s negligence and responsibility. The SECOND
PARTY will pay all indemnities arising from such incidents without any extra cost to
FIRST PARTY and will not hold the FIRST PARTY responsible or obligated. The FIRST
PARTY may at its discretion and entirely at the cost of the SECOND PARTY defend
such suit, either jointly with the bidder or severely in case the latter chooses not to
defend the case and /or proceeding.

13. LIQUIDATED DAMAGES:

Nature of offence Penalty to be imposed

Any wrong or misleading information
provided by the SECOND PARTY
during submission of bids

a. Forfeiture of EMD

May lead to blacklisting in FIRST
PARTY for at least 5 years

Non execution of agreement  within
14 days of issue of AOC

a. Forfeiture of EMD

b. Blacklisting for 5 years in  FIRST
PARTY

Blacklisting to be circulated to all
procurement agencies throughout the
country

Supplying refurbished goods instead
of new

a. Termination of Contract.

b. Blacklisting for 5 years.

c. Blacklisting to be circulated to all
procurement agencies throughout
the country.

d. Forfeiture of the Performance Bank
Guarantee.

e. Lodging FIR.
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Breach of Agreement a. Termination of Contract.

b. Blacklisting for 5 years.

c. Blacklisting to be circulated to all
procurement agencies throughout
the country.

d. Forfeiture of the Performance Bank
Guarantee

e. Lodging FIR

Except under the circumstances of force majeure as described, if the SECOND
PARTY fails to deliver any or all of the Goods by date(s) of delivery as per
conditions of the Contract, FIRST PARTY may, without prejudice to any or all its
other remedies under the Contract, deduct from the Contract Price, as per Table
- 8 Liquidated damages for delayed delivery and installation at Section I:
Instructions to Tenderers.

14. PENALTY FOR DEFAULT:

In case of failure by the SECOND PARTY to perform according to this Contract
to keep Service Up time in Warranty & CMC of all of the Goods, the FIRST
PARTY may exercise one or several of the penal provisions as per table – 7,
Service Up time in Warranty & CMC at Section I: Instructions to Tenderers

In addition to what has been stated above, the following penalties shall be
imposed against offences mentioned against each:

15. INSURANCE:

Unless otherwise instructed, the SECOND PARTY shall make arrangements for
insuring the Goods against loss or damage incidental to manufacture or
acquisition, transportation, storage and delivery in the following manner:

i) in case of supply of domestic goods on  Consignee site basis, the SECOND
PARTY shall be responsible till the entire Goods reaches the site in proper
condition. The transit risk in this respect shall be covered by the SECOND
PARTY by getting the Goods duly insured.

ii) in case of supply of the imported goods ,on CIP Named port/ airport of
Destination Basis, the additional extended Insurance (local transportation and
storage) would be borne by the SECOND PARTY from the port/ airport of entry
to the Consignee’s site.

If the Goods are not commissioned and handed over to the Consignee within 2(two)
months after the installation, the insurance will be extended by the SECOND PARTY at
its cost till the successful installation, testing, commissioning and delivery of the Goods
to the Consignee.
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16. CHANGES  IN QUANTITY:

FIRST PARTY may at any time by written instruction vary the general scope of this
Contract by 40% (forty percent) above or 40% (twenty percent) below the original
Contract quantity at the accepted terms & conditions. The price for the additional
quantity will be as per the contracted price of this bid.

17. TERMINATION FOR CONVENIENCE:

17.1 FIRST PARTY may, upon notice to the SECOND PARTY, terminate this Contract, in
whole or in part, at any time for its convenience. The notice of termination shall state
that termination is for FIRST PARTY’s convenience, the extent to which performance of
the SECOND PARTY under the Contract is terminated and the date upon which such
termination becomes effective.

17.2 In the event of Termination for Convenience, no payment shall be due from FIRST
PARTY to the SECOND PARTY except for Goods satisfactorily delivered and for the
cost of such necessary work as FIRST PARTY may request the SECOND PARTY to
complete.

18. TERMINATION FOR DEFAULT:

18.1 FIRST PARTY, without prejudice to any other remedy for breach of Contract, by written
notice of default sent to the SECOND PARTY, may terminate the Contract, in whole or
in part if:

18.1.1 The SECOND PARTY fails to deliver any or all of the Goods within the period specified
in the Contract:

18.1.2 The SECOND PARTY fails to perform any other obligation under the Contract;
18.1.3 The SECOND PARTY, in the judgment of FIRST PARTY, has engaged in fraud and

corruption, in competing for or in executing the present Contract;
18.1.4 The SECOND PARTY attempts to offer any direct or indirect benefit arising from or

related to the performance of the Contract or the award there of to any representative,
official, employee or other agent of FIRST PARTY or any organization of Health &
Family Welfare Department, Government of West Bengal;

18.1.5 The SECOND PARTY is adjudged bankrupt, or is liquidated, or becomes insolvent,
applies for moratorium or stay on any payment or repayment obligations, or applies to
be declared insolvent;

18.1.6 FIRST PARTY reasonably determines that the SECOND PARTY has become subject to a
materially adverse change in its financial condition that threatens to endanger or
otherwise substantially affect the ability of the SECOND PARTY to perform any of its
obligations under the Contract.

18.1.7 Non-compliance of all statutory norms and applicable laws relating to the said contract
will entitle FIRST PARTY to terminate the contract.

18.2 Upon occurrence of one or more of the events specified above, FIRST PARTY shall
follow the procedure of issuing notice or show cause specifying the time frame and on
being not satisfied with the explanation, be entitled to terminate the Contract
immediately. The decision of FIRST PARTY shall be final and binding on the SECOND
PARTY.
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19. CONSEQUENCES OF TERMINATION:

19.1 In the event of any termination of the Contract, upon receipt of notice of termination by
FIRST PARTY, the SECOND PARTY shall, except as may be directed by FIRST PARTY
in the notice of termination or otherwise in writing:

19.1.1 Take immediate steps to bring to a close in a prompt and orderly manner the
performance of any obligations under the Contract, including, but not limited to,
fulfilling any outstanding orders for Goods under the Contract, and in doing so, reduce
expenses to a minimum;

19.1.2 Place no further orders for Goods or other materials, except as FIRST PARTY and the
SECOND PARTY agree in writing are necessary to fulfil any outstanding order or to
complete any portion of the Contract that has not been terminated;

19.1.3 Transfer title and deliver to FIRST PARTY any Goods remaining to be delivered as
stipulated in the notice of termination; and

19.1.4 Take any other action that may be necessary or that FIRST PARTY may direct in writing,
for the protection and preservation of any property, whether tangible or intangible,
related to the Contract that is in the possession of the SECOND PARTY and in which
FIRST PARTY has or may be reasonably expected to acquire an interest.

19.2 In the event of any termination of the Contract, FIRST PARTY shall not be liable to pay
the SECOND PARTY except for those Goods delivered to FIRST PARTY in accordance
with the requirements of the Contract, but only if such Goods were ordered, requested
or otherwise provided prior to the SECOND PARTY’s receipt of notice of termination
from FIRST PARTY.

20. CONFIDENTIALITY:

20.1 FIRST PARTY and the SECOND PARTY, its agents, employees, sub-contractors and
servants shall keep confidential and shall not, without the written consent of the other
party hereto, divulge to any third party any documents, data, or other information
furnished directly or indirectly by the other party hereto, in connection with the
Contract, whether such information has been furnished prior to, during or following
competition or termination of the contract. Notwithstanding the above, the SECOND
PARTY may furnish to its sub-contractor such documents, data, and other information it
received from FIRST PARTY to the extent required for the sub-contractor to perform its
work under the contract, in which event the SECOND PARTY shall obtain from such
sub-contractor an undertaking of confidentiality similar to that imposed on the
SECOND PARTY.

20.2 FIRST PARTY shall not use such documents, data and other information received from
the SECOND PARTY for any purpose unrelated to the contract. Similarly, the SECOND
PARTY shall not use such documents, data and other information received from FIRST
PARTY for any purpose other than the performance of the contract.

20.3 The obligation of a party under the two foregoing paragraphs shall not apply to
information that:

20.3.1 Now or hereafter enters the public domains through no fault of that party;
20.3.2 Can be proven to have been possessed by that party at time of disclosure and which

was not previously obtained, directly, from the other party, or
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20.3.3 Otherwise lawfully becomes available to that party from a third party that has no
obligation of confidentiality.

21. FORCE MAJEURE:

21.1. Force majeure as used herein means any unforeseeable and irresistible act of
nature, any act of war (whether declared or not), invasion, revolution insurrection,
flood earthquake or any other acts of a similar nature or force, provided that such acts
arise from causes beyond the control and without the fault or negligence of the
SECOND PARTY. The SECOND PARTY acknowledges and agrees that, with respect to
any obligation under the contract that the SECOND PARTY must perform any delays or
failure to perform such obligation arising from or relating to harsh conditions within
such areas shall not, in and of itself, constitute Force majeure under the contract.
Further the SECOND PARTY acknowledges and agrees that scarcity of raw materials,
power cut, workers unrest (even if wide spread) will not constitute force majeure under
the contract.

21.2. In the event of and as soon as possible after the occurrence of any cause
constituting Force majeure, the SECOND PARTY shall give notice and full particulars in
writing to FIRST PARTY, of such occurrence or cause if the SECOND PARTY is thereby
rendered unable, wholly or in part to perform its obligations and meet its
responsibilities under the contract. The SECOND PARTY shall also notify FIRST PARTY
of any other changes in condition or the occurrence of any event which interferes or
threatens to interfere with its performance of the contract. Not more than fifteen (15)
days following the provision of such notice Force majeure or other changes in
conditions or occurrence, the SECOND PARTY shall also submit a statement to FIRST
PARTY of estimated expenditure that will likely be incurred for the duration of the
change in condition or the event. On receipt of notice or notices required hereunder,
FIRST PARTY shall take such action as it considers, in its sole desertion, to be
appropriate or necessary in the circumstances, including the granting to the SECOND
PARTY of a reasonable extension of time in which to perform any obligations under the
contract.

21.3. If an event of force majeure exists and the SECOND PARTY fails, within seven
(7) days of such event to give notice in writing to FIRST PARTY and if the SECOND
PARTY is rendered permanently unable, wholly, or in part, by reason of force majeure
to perform its obligations and meet its responsibilities under the Contract, FIRST PARTY
shall have the right to suspend or terminate the contract on the same terms and
conditions except that the period of notice shall be seven (7) days. In any case, FIRST
PARTY shall be entitled to consider the SECOND PARTY permanently unable to
perform its obligations under the contract in the case of the SECOND PARTY’s suffering
any period of suspension in excess of ninety (90) days.

21.4. In the event of force majeure the benefit accrued to the FIRST PARTY in terms
of title and any accrued right thereof including all inchoate rights shall remain with the
FIRST PARTY and the SECOND PARTY shall not have any claim with the same.



43 | P a g e

22. SOURCE OF INSTRUCTIONS:

The SECOND PARTY shall neither seek nor accept instructions from any authority
external to FIRST PARTY in connection with the performance of its obligations under
the Contract. Should any authority external to FIRST PARTY seek to impose any
instructions on the SECOND PARTYs regarding the SECOND PARTY’s performance
under the contract, the SECOND PARTYs shall promptly notify  and shall provide all
reasonable assistance required by FIRST PARTY. The SECOND PARTY shall not take
any action in respect of its performance of the Contract or otherwise related to its
obligations under the contract that may adversely affect the interests of FIRST PARTY,
and the SECOND PARTY shall perform its obligations under the contract with the
fullest regard to the interests of FIRST PARTY.

23. BENEFITS, CORRUPTION AND FRAUD:

23.1 The SECOND PARTY warrants that it has not and shall not offer any direct or indirect
benefit arising from or related to the performance of the contract or the award thereof
to any representative, officials, employee, or other agent of FIRST PARTY or any official
of the Health & Family Welfare Department, Government of West Bengal or any
organization engaged in the procurement process whether during the period the
contract is in process or before or after the contract is over. The SECOND PARTY
acknowledges and agrees that any beach of this provision is a breach of an essential
term of the contract as specified.

23.2 Corruption means the offering, giving, receiving or soliciting of, directly or indirectly,
anything of value to influence the action of any FIRST PARTY representative, official,
employee or agent of FIRST PARTY or any official of the Health & Family Welfare
department, Government of West Bengal or any organization engaged in the selection
process or in the execution of the contract.

23.3 Fraud means a misrepresentation or omission of facts in order to influence the selection
process or the execution of the contract.

24. USE OF NAME OR OFFICIAL SEAL OF FIRST PARTY:

The SECOND PARTY shall not advertise or otherwise make public for purpose of
commercial advantage or goodwill that it has a contractual relationship with FIRST
PARTY, nor shall the SECOND PARTY, in any manner whatsoever use the name or
official seal of FIRST PARTY, or any abbreviation of the name of the FIRST PARTY or
Health & Family Welfare department, Government of West Bengal in connection with
its business or otherwise without the written permission of FIRST PARTY.

25. ASSIGNMENT:

25.1 The SECOND PARTY shall not, except after obtaining the prior written approval of
FIRST PARTY, assign, transfer, pledge, or make any other disposition of this contract or
any part hereof or of any of the SECOND PARTY’s right or obligations hereunder,
except with the prior written authorization of FIRST PARTY. The SECOND PARTY may
assign or otherwise transfer the contract to the surviving entity resulting from a
reorganization of the Party’s operations.



44 | P a g e

25.2 Prior to the written approval of FIRST PARTY, the SECOND PARTY shall promptly
notify FIRST PARTY of such assignment at the earliest opportunity subject to the
assignee or transferee agrees in writing to be bound by all of the terms and conditions
of the contract and such writing is promptly provided  to FIRST PARTY following the
assignment or transfer and FIRST PARTY finds that the SECOND PARTYs has the
financial and technical capacity as laid down in the tender document to carry out the
assignment provided that:

25.2.1 Such reorganization is not the result of any bankruptcy, receivership or other similar
proceedings; and

25.2.2 Such reorganization arises from sale, merger, or acquisition of all or substantially all of
the SECOND PARTY’s assets or ownership interest; and

25.2.3 Such reorganization is not taking place with any of the Tenderer who had participated
in the Tender or who will be deemed to have conflict of interest as defined in the
tender documents process for the same tender.

25.3 However, should the SECOND PARTY become insolvent or should control of the
SECOND PARTY change by virtue of insolvency, FIRST PARTY may, without prejudice
to any other right or remedy, terminate this contract.

26. AMICABLE SETTLEMENT:

When a dispute arises under this agreement, the parties shall make all reasonable
efforts to resolve through good faith negotiation, failing which they will attempt at
dispute resolution with the intervention of the Principal Secretary, the DoHFW, GoWB.

27. ARBITRATION:

27.1 Except for a dispute in connection with termination in which respect the decision of
FIRST PARTY shall be final, any dispute between the parties arising out of or relating to
this agreement which cannot be resolved through good faith negotiation shall be
settled in arbitration, in terms of the provisions of the Arbitration and conciliation Act-
1996(no.26 of 1996). The arbitration hearing shall be held in Kolkata only. The award
of the arbitrator (s) shall be binding on both the parties. The cost of arbitration shall be
borne by the respective parties.

27.2 Pending the submission of and / or decision on a dispute, difference or claim, or until
the arbitral award is published, the party shall continue to perform all of their
obligations under this agreement without prejudice to a final adjustment in accordance
with such award.

28. COURT OF LAW:

In case of any dispute in between the parties, the matter will be settled in appropriate
Court of Law within Kolkata Jurisdiction.

29. QUALITY OF  EQUIPMENT:

The equipment should have compliance with CE (European Conformity) standards &
safety. In case the name of the offered model is not under the scope of the certification,
the bidder will submit a notarized declaration in the format given in FORM 12:
Declaration of Quality Certification of Equipment
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Section III. Special Conditions of Contract
The following Special Conditions of Contract (hereinafter referred to as SCC) shall supplement the
General Conditions of Goods (hereinafter referred to as GCC).  Whenever there is a conflict, the
provisions herein shall prevail over those in the GCC.  The corresponding clause number of the GCC is
indicated in the first column.
SCC -1 GCC - 6 Delivery of Goods shall be made by the SECOND PARTY in accordance

with the Schedule of Requirement
However, the FIRST PARTY may swap facilities between phases
and/or substitute any facility by a new one if deemed necessary.
The details of shipping and/or other documents, as applicable under I or II,
to be furnished by the SECOND PARTY are:
I. For Goods supplied from abroad :
(A)    Upon shipment, within 24 hours the SECOND PARTY shall notify the
Purchaser in writing the full details of the shipment including Contract
number, description of the Goods, quantity, date and port of shipment,
mode of shipment, estimated dates of arrival at the port of entry and the
place of destination. In the event of Goods sent by airfreight, the SECOND
PARTY shall notify the Purchaser a minimum of forty-eight (48) hours ahead
of dispatch, the name of the carrier, the flight number, the expected date
and time of arrival, the Master airway-bill and the House airway- bill
numbers.  The SECOND PARTY shall first fax the above details and then
send to the Purchaser, by courier, two sets of documents comprising one
original and one copy of the following:

(i) Four copies of supplier’s invoice showing contract
number, goods description, quantity, unit price and total
amount;

(ii) Original and four copies of the negotiable clean, on-board
Bill of Lading/ Airway bill , marked freight pre paid and
four copies of non-negotiable Bill of Lading/Airway bill;

(iii) Four Copies of packing list identifying contents of each
package;

(iv) Insurance Certificate and documents also to be submitted
for payment of LC confirming that dispatch documents has
already been sent to all concerned as per the contract
within 24 hours;

(v) Manufacturer’s/Supplier’s warranty certificate covering all
items supplied;

(vi) Inspection certificate issued by the nominated inspection
agency, if applicable as per contract;

(vii) Manufacturer’s own factory inspection report and
(viii) Certificate of country of origin issued by Chamber of

Commerce or counter signed by Chamber of Commerce.
(ix) Original copy of the certificate of weight issued by the port

authority/licensed authority and six copies;
(x) Manufacturer will submit a pre-shipment advisory note to

purchaser & consignee at least 15 days prior to the
scheduled delivery of the equipment at the door step of the
consignee;
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The above documents shall be received by the ‘Purchaser’ at least 15
days before arrival of Goods at the port or place of arrival and, if not
received, the SECOND PARTY will be responsible for any
consequent expenses.
II. For Goods from within India
(A) Upon the delivery of the Goods, the SECOND PARTY shall

notify the Purchaser in writing and deliver to the Purchaser
two sets of documents comprising one original and one copy
of the following:

(i) Commercial invoice, indicating the West Bengal Medical
Services Corporation Limited as the Purchaser on behalf of the
Department of Health and Family Welfare, Government of
West Bengal, the Contract number, loan number; Goods’
description, quantity, unit price, and total amount. Invoices
must be signed in original and stamped or sealed with the
company stamp/seal;

(ii) Railway consignment note, road consignment note, truck or
airway bill, or multimodal transport document showing West
Bengal Medical Services Corporation Limited as the Purchaser
on behalf of the West Bengal Medical Services Corporation
Limited and delivery through to final destination as stated in
the Contract;

(iii) Acknowledgement of receipt of Goods by the Consignees, i.e.
Consignment Receipt Certificate (CRC);

(iv) Packing list identifying contents of each package;
(v) Manufacturer’s or SECOND PARTY’s Warranty certificate

covering all items supplied;
(vi) Manufacturer will submit a pre-shipment advisory note to

purchaser & consignee at least 15 days prior to the scheduled
delivery of the equipment at the door step of the consignee.

SCC -2 GCC - 29 Add clause 29- Payment Terms -
As per clause 4 (b) Terms and Mode of Payment at Section I:
Instructions to Tenderers
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SCC-3 GCC - 310 Add clause GCC 30- The Comprehensive Maintenance Contract
(Including Spare parts)

The Consignees/ Government of West Bengal / Operation &
Maintenance (O&M) Partner, may, at his own and sole
discretion enter into a Comprehensive Maintenance Contract
(CMC) with the SECOND PARTY, three months prior to the
completion of Warranty Period, at the contracted price, for a
period as specified in the tender after the expiry of the
warranty period provided that this service shall not relieve the
SECOND PARTY of any warranty obligations under this
Contract. Wherever the Technical Specifications lay down a
different period of CMC, this latter period shall prevail. The
CMC will commence from the date of expiry of warranty
period.
The quoted cost of Comprehensive Maintenance Contract
(CMC) includes breakdown services, preventive maintenance
including testing & calibration as per technical/ service
/operational manual, labour and spares, after satisfactory
completion of Warranty period for complete equipment
alongwith all accessories and ancillaries as given in the
specification of the equipments(s) and the entire Turnkey. In
addition, the Warranty and CMC shall and also include
updating of all software & hardware including free of cost
replacement of all computer hardware once in the 5 years
warranty and once in the 5 years CMC period and
replacement of UPS battery as and when required by the
users.

(i) Details of CMC requirements or otherwise, as spelt out in the
Technical Specifications, will prevail over those given in this
section.

SCC - 4 GCC -
310.1

Add GCC clause 30.1

For both Warranty and CMC, as per table 7. Service Up time in
Warranty & CMC at Section I: Instructions to Tenderers

SCC - 5 GCC - 321 Add GCC clause 31
The SECOND PARTY shall be required to undertake supplies of
quantity as per schedule of requirement in phases spread over a
period of 2 (two) years from the date of signing of the contract.

SCC - 6 GCC -332 Add GCC clause 32
The SECOND PARTY shall undertake to commission the Goods
including the interiors of the site as per technical specification
mentioned in Section IV. Schedule of Requirements.
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Section IV. Schedule of Requirements

Contents

1. Facility wise scope of work brief

2. Technical Specifications

3. Standard requirements

4. List of related services

5. Inspections and Tests

1. Facility wise scope of work in brief

Sl.
No.

Name of the
Facility

Equipment to be
supplied &

Commissioned

Description Qty Other requirements and
works

1 NRS MCH

Linear Accelerator

(The model or
version of both
the LINAC
machines must be
on Digital
Platform and
launched on or
after Year 2010)

High End High Energy
Linear Accelerator

1

Interior work as per
drawing & specificationsHigh Energy Linear

Accelerator
1

2 RG Kar MCH

High End High Energy
Linear Accelerator

1

Interior work as per
drawing & specificationsHigh Energy Linear

Accelerator
1

3 MCH, Kolkata

High End High Energy
Linear Accelerator with 6 &
10 mV Photon along with
electron beams energy (15
MV energy to be trimmed

off)

1

1) The bunker will be
constructed by Hospital
authority and handed
over to the selected
Bidder for the Interior
works to be taken up &

Interior works as per
drawing & specifications.

4 To be notified
later

High Energy Linear
Accelerator

1 To be notified later
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TECHNICAL SPECIFICATIONS

I. High End High Energy Linear Accelerator (LINAC)

3D - CRT, INTENSITY MODULATED RADIOTHERAPY (IMRT) AND
IMAGE GUIDED RADIOTHERAPY (IGRT) INCLUDING

RESPIRATORY MOTION MANAGEMENT,
STEREOTACTIC RADIOSURGERY (SRS) AND STEREOTACTIC RADIOTHERAPY (SRT) BOTH

CRANIAL AND EXTRA CRANIAL

SPECIFICATION FOR LINAC WITH IMRT, IGRT INCLUDING RESPIRATORY MOTION
MANAGEMENT, SRS AND SRT BOTH CRANIAL AND EXTRA CRANIAL.

The Medical Linear Accelerator with Multi-leaf collimator capable of producing following energy
photons
i) 6 &15 MV (Flattened)
ii) 6 &10 MV (FFF)

Electron beams of at least 5 energies between 4-18 MeV or above. Latest model & technology
should be offered. Year of Type approval of AERB should be mentioned. More preference will be
given to higher electron energy & more number of photon energy in between 6 & 15 MV.

The Medical Linear Accelerator should be capable of delivering

 Three dimensional conformal therapy.
 Intensity Modulated Radiotherapy.
 Image Guided Radiotherapy with facilities for management of respiratory motion.
 Real-time patient position management.
 SRS and SRT both cranial and extra cranial and SBRT.
 Volumetric Intensity Modulated Arc therapy.
 Kilovoltage X-ray Cone Beam CT (CBCT).
 Electronic Portal Imaging Device (EPID).
 Flattening Filter Free (FFF) mode with high dose rate.
 Volumetric Modulated Arc Therapy Delivery System (VMAT).
 Electron beam energies with Total Skin Electron Irradiation mode.
 All items (mandatory & optional) quoted should be clinically operational.

The model should be of latest technology and must comply with Atomic Energy Regulatory Board

(AERB) Guidelines and must be AERB TYPE APPROVED. The machine should be a FDA, CE, IEC,

AERB approved product.
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A. MACHINE PARAMETERS:

1. RF Power Source: High efficiency Klystron / Magnetron, RF driver, Thretron and RF coupler
combination with 5 years full replacement warranty on full RF chain.

2. The Accelerator Wave Guide: A compact standing / travelling type wave guide should be
provided for optimum use of RF power source. The wave guide should have at least 5 years
full replacement warranty.

3. Electron Gun: Specify whether the electron gun is sealed or unsealed. The electron gun shall
be demountable or filament change option from the accelerator to minimize cost  and   down
time in case of gun problem.The Electron gun shall have 5 years full replacement warranty.

4. Bending Magnet System: A bending magnet of 270 deg or any other degree more than 90 deg
based technology equally or better with electron energy spread within ± 3% must be
provided. 90 deg bending magnet systems will not be accepted. Precautions shall be made in
the selection of materials in the bending magnet system to reduce the neutron production
above photonuclear thresholds.

B. PHOTON BEAM CHARACTERISTICS :

 Photon Beam Energy: The Linear accelerator shall be capable of producing three clinically
useful photon beams with energies 6 MV, 10 MV and 15 MV. The beam characteristics for a
10 cm x10 cm field at 100 cm TSD should be as follows.

Nominal energy Dmax (cm) % DD at 10 cm
6 MV 1.5 ± 0.2 67.1 ± 2.0 %
10 MV 2.25 ±0.2 73.0 ± 2.0 % (if offered)
15 MV 3.0 ± 0.2 76.5 ± 2.0 %

 Dose Rate and Beam Stability: The minimum dose rate for 10 cm x 10 cm field size at the
depth of maximum build up at a TSD of 100 cm should not be less than 500 MU/min.  Specify
whether the dose rate variability is in steps or continuous. Higher dose rate will be highly
preferable.

Beam stability should be achieved within minimum time to ensure dynamic applications.
Specify the beam stability time in milliseconds.

 Field Size: The field size is defined as the distance along the radial and transverse axes
between the points of 50% density on an x-ray film taken at 100 cm TSD with minimum
build-up. The digital display, light field size and mechanical display should be accurate to
within ± 2 mm for all field sizes and comply AERB requirements.

3.1 The accelerator shall provide a continuously variable rectangular, unclipped field size from 1
x 1 cm2 to 35 x 35 cm2 at 100 cm SSD. The maximum clipped field size should be equal or
exceed 40x40 cm2 at 100 cm SSD. Clipped corners are unacceptable for field smaller than
35x35 cm2.

3.2 Radiation field penumbra:
The width between the 20% and the 80% isodose lines measured for 10x10 cm at depth of 10
cm at 100 cm SSD should be less than 10 mm for all  the given photon energies and comply
AERB requirements. Lower penumbra will be preferred.



51 | P a g e

4. Beam Flatness: Field Flatness Specification : Variation of x-ray intensity relative to the central
axis shall be ± 3% at 100 cm SSD and 10 cm depth over the central 80% of the field for the
longitudinal, transverse and diagonal axes of all field sizes from 10x10 cm to 40x40 cm.
Stability of the flatness with gantry rotation at 0 deg. 90 deg. 180 deg. and 270 deg. at 10 cm
depth on x, y and diagonal axis for all field sizes from 10x10 cm to 40x40 cm should not be
more than ± 3%.The flatness criteria applied to beam profile at D max should show
peripheral horns not exceeding 105% of the central axis dose. The parameter should comply
with AERB limits.

5. Beam Symmetry: The maximum percent difference of average doses shall not exceed ±2% for
the longitudinal and transverse halves of the field at 100 cm TSD and 10 cm depth, at gantry
angles 0, 90, 180, 270 degrees. Field sizes shall be specified at 10 cm x 10 cm and 40 cm x
40 cm. Average dose is defined as the arithmetic average of minimum and maximum doses
within the central 80% of the field for both axes. The parameter should comply with AERB
limit.

6. Quality Index:
The ratio of ionizations measured at 20 cm and 10 cm depth for a field size 10x10 cm at the
detector level and with constant detector source distance = 100 cm should be as given
below:-

Sl. No. Photon beam energy (MU) Quality Index (QI)
1 6 MV Specify
2 10 MV Specify (if offered)
3 15 MV Specify

7. Photon Beam Energy Stability:

The quality index of a photon beam should not vary with time by more than ± 1%.
The bend magnet system shall be provided with energy defining apertures such that the
nominal energy of the electron beam existing from the bend magnet shall be within ± 3% of
the nominal energy selected at control console for both photons and electrons.

8. Radiation Leakage: Minimum and maximum dose rate

X-ray leakage: The air kerma rate due to leakage radiation (excluding neutron) at any point
outside the maximum useful beam, but inside a plane circular area of radius 2 m centered
around and perpendicular to central axis at normal treatment distance should not exceed
0.2% of the air kerma rate at the same distance. Parameter should comply with AERB limits.

The kerma rate of leakage radiation (excluding neutrons) at 1 m from the path of the electrons
between their origin and the target or electron window shall not exceed 0.5% of air kerma
rate on the central axis of the beam at normal treatment distance. Parameter should comply
with AERB limits.
Lower leakage will be preferred.
Collimator transmission: The movable collimators shall not permit transmission of radiation
exceeding 0.5 % of the central axis dose at Dmax measured in air for both photon energies.
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For radiation fields of any size, the average air Kerma rate due to transmission through the
beam limiting jaws, including MLC jaws, shall not exceed 0.75% of the maximum Kerma rate
on the central axis at NTD in a 10 cm x 10 cm field.
Lower transmission will be preferred.

Neutron Leakage: The neutron dose rate should not exceed 0.1% of photon dose rate at
isocentre within a radius of 1m.

Ozone Production: The ozone production rate from various radiation modes (especially high
output photon and electrons) and associated electronics shall be stated and additional site
ventilation requirements (if any) shall be stated.

In addition to meeting above specifications for radiation leakage, the LINAC should also meet
all the mandatory safety and radiation leakage regulations as specified by the AERB, for a
medical linear accelerator.

9. Photon ARC Therapy: Bi-directional (CW, CCW) arc therapy should be included with
automatic calculation of dose per degree based on dose rate selected and the Arc angle set.
Specify whether the dose rate variation mode is continuous or not. Higher dose rate and
higher gantry speed will be preferred.

C. ELECTRON BEAM CHARACTERISTICS:

1. Electron Beam Energy: Minimum 5 electron energies between 4 – 18 MeV to be specified.
Energy shall be specified as the most probable energy (Ep) of the electron energy spectrum at
100 cm from the accelerator exit window. Higher dose rate will be preferred.

2. Dose rate: The maximum dose rate at isocentre for each electron energy should be 600
MU/min or more. Specify whether the dose rate variability is in steps or continuous. Higher
dose rate will be highly preferable.

3. Field Size: The electron beam size is defined by the inside dimensions of the electron beam
applicators projected geometrically to a plane surface at 100 cm SSD. Specify the number of
applicators to be supplied with minimum size of - 6 x 6 cm2 or less, maximum – 20 x 20 cm2

or more. There shall be an arc applicator provided for electron arc treatment. A method to
obtain irregular field shapes shall be provided.  It shall be possible to visualize both the field
defining light and the optical distance indicator with an electron applicator in place. Higher
field size will be preferred.

4. Beam Flatness: Maximum percent variation of the electron intensity at 100 cm SSD at Dmax

shall not exceed ± 5% (within the over central 80% of the longitudinal and transverse axes
relative to central axis) for all field sizes for all electron energies. Lower limits are preferable.
The parameter should comply with AERB limits.

5. Beam Symmetry: The maximum percent variation in the average electron intensity to the
longitudinal and transverse halves of the electron field at Dmax for a 10x10 cm and 25x25 cm
field at 100 cm SSD shall not exceed ± 2% at gantry angles of 0, 90,180, and 270 degrees.
The average electron intensity is the average of the maximum and minimum points within the
central 80% of the field for each of the axes. The parameter should comply with AERB
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6. X-ray contamination: The X-ray contamination of the electron beam shall be less than 5% of
the maximum dose for all available energy.

7. Electron Arc Therapy: Electron Arc therapy with necessary applicators shall be provided, if
available. The clockwise and anticlockwise gantry rotation must be possible for arc therapy.
The MU/Deg must automatically be computed for a defined arc and calculated total MUs. –
must be provided, if available with the system

8. Total Skin Irradiation Mode: A high dose rate electron mode (at least 600 MU/min) for total
skin irradiation mode must be provided for a given electron beam energy. Higher dose rate
will be highly preferred. The maximum dose rate for different energies to be stated.

D. MECHANICAL FEATURE SPECIFICATIONS:

1. Treatment mode: Normal: TSD /TAD
Rotation: CW /CCW
Arc : CW / CCW
Dose rate : MU/min & MU/deg

2. Isocentre: Target to Axis Distance should be 100 ± 0.2 cm. The isocenter should lie
within a sphere of diameter ≤2 mm.

3. Gantry:
 Rotation: The accelerator gantry shall be capable of rotation equal to or greater than

360 degrees.

 Readout: Digital & mechanical readout is required indicating gantry angle position,
should be provided in the treatment room and at the control console. Readout
accuracy shall be ± 0.5 deg.

 Controls: Can be operated both from hand pendant and control console. Two hand
pendants should be provided.

 Optical Distance Indicator (ODI): ODI should read between 80 -130 cm with a
tolerance of ± 1.5 mm.

 Optical field light system for both photons and electrons must be provided. The
coincidence between the optical field and radiation field shall lie within 2 mm.

4. Collimator: Rotation ± 165° (with a variation of the mechanical and radiation isocenter
during rotation of less than ± 1.0 mm throughout) at mid position, however full ± 180°
rotation preferable. Control - Hand pendent and control – console, Readout accuracy - ±
0.5°, Collimator Rotation Isocentre  2 mm diameter Sphere.

5. Asymmetric Collimator: Asymmetric collimation for both set of jaws shall be provided.
Specify the travel ranges and over travel ranges of the jaws.
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6. Dosimeters

6.1 Photon Ionization Chamber
A transmission ionization chamber shall be used for the photon mode. The chamber
shall incorporate completely separate collection electrodes consisting of two plates for
dose monitoring and a quadrant plate for field symmetry.

6.2 Electron Ionization Chamber
A transmission ionization chamber shall be used for the electron mode. The chamber
shall incorporate two independent channels capable of monitoring both dose and
symmetry. Symmetry monitoring shall consist of a quadrant system.

6.3 Dual Channels
The dosimetry system shall utilize two completely independent channels for monitoring
accumulated dose (i.e., a primary and a redundant channel). A dose rate channel and a
channel for monitoring differential field symmetry shall be provided. The redundant
channel will terminate an exposure of no more than a specified MU higher than the
machine setting. The system shall also provide a backup timer with a minimum
significant time setting of 0.01 minute. The backup time shall be automatically
calculated and set at a user specified value above the expected duration of the
treatment.

6.4 Specify the dose rate variation at the isocenter for each photon / electron energy. The
time averaged dose rate should be constant (flatness) with minimum variation. Specify
the Time Averaged Dose Flatness.

7. Monitor Chamber
The dose monitoring chambers shall be sealed/ unsealed and shall operate independent of
ambient temperature and pressure. The dosimetry electronics shall incorporate circuitry to
permit interrogation of the accumulated dose, dose rate, and symmetry channels prior to each
patient treatment. This interrogate function shall check cable continuity, electrical calibration
and interlock trip levels before each treatment. All dosimetry and patient safety-related
interlocks must be sensed and controlled by hardware. Primary software sensing and control of
safety-related interlocks is not acceptable.

The dosimeters shall be reproducible to within + 1% or 1 monitor unit, whichever is
greater, at any fixed gantry angle from 0 to 360 degrees.

The linearity of the dosimeters shall be + 1 % or 1 monitor unit, whichever is greater, for
accumulated doses between 50 and 999 monitor units. Specify the linearity tolerance for less
than 10 MU in view of IMRT.

Backup Counter
The integral dose shall be retained on a counter, which indicates the monitor units delivered to
that time with the unexpected loss of power or malfunction of the accelerator or dose
measuring systems. The dose shall be retained for at least 20 minutes after power interruption.
Dose Rate
The reproducibility of the dosimeters shall be + 1 % or 1 monitor unit, whichever is greater,
at a fixed dose rate. With variations in the dose rate from minimum to maximum, the
reproducibility of the dosimeters shall be + 2%.
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8. Couch:
 A modern, versatile extended range robotic couch top made of new generation

homogenous carbon fibre with 6 degrees of freedom and indexed immobilization
movements shall be provided. This will comprise a fully robotic patient positioning
system with capability to correct misalignments of the patient remotely not only along
the traditional transversal axes, but also for roll, pitch and yaw rotations around Y, X
and Z axes and include a tracking system with controls, both inside and outside the
treatment room.

 The Table top shall comply with the deflection requirement of IEC norm.

 IEC scale convention shall be provided.

 Specify the range of motions of the treatment couch including in X, Y, Z axis as well as
Pitch, Roll and Yaw. The maximum height of the couch shall be at least 40 cm above
the isocenter. The lowest couch position shall be less than 66 cm above the finished
floor. Motions (except couch top rotation) shall be both manual and variable-speed
motor driven. Specify which motions can be performed simultaneously. Lateral and
Longitudinal couch displacement shall not exceed 1mm under braked condition.

Specification Minimum Required

Vertical ≥ 100 cm

Lateral ± 25 cm

Longitudinal ≥ 100 cm

Turntable Rotation ± 90 degree

 Patient support panels in the carbon fibre couch top shall be provided to facilitate the
large posterior treatments at extended distances without moving the patient. Specify
the combined dimensions of the patient support panels in the couch.

 It should have auto correction facility in at least X, Y & Z directions for accurate
positioning for IMRT, IGRT & SRS/SRT.

 The couch must be capable of carrying a load of 180 kg or more.

 Emergency down drive (with battery & manual) shall be provided to remove the
patient in case of power failure.

 To simplify mechanical motion control and expedite patient set-up, the motorized
mechanical motion control system of the accelerator shall be computerized such that
gantry rotation, collimator rotation, collimator jaw settings, and treatment couch
vertical, lateral, and longitudinal and turntable rotation about isocenter can be
operated with the hand-held pendants.

 Two hand pendants shall be provided for operating the machine and the table. The
hand pendant must have the control of gantry rotation, collimator rotation, collimator
jaw settings, treatment couch motions (vertical lateral, longitudinal and turntable
rotation around isocentre and room light control). If two operators are in the treatment
room, both pendants shall be capable of being used simultaneously.  To prevent
possible malfunctioning, when hand pendant is in operation, the computer system
must prevent conflicting signals from being sent to the same mechanical device.
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 To prevent possible damage to mechanical device motors when both pendants are
being used, the computer system shall prevent conflicting commands from being sent
to the same mechanical device (e.g., simultaneous couch up and couch down
commands cannot be issued). The hand pendants shall each have a hardwired motion-
enable switch which must be depressed to activate these motions.

 The Couch will have an incorporated remote tracking system with controls, both
inside and outside the treatment room making it possible to calculate the position of
the robotic couch top for accurate positioning of the couch top to the defined
isocenter co-ordinates, relative table position or a new position based on correctional
data received from CBCT, using all six degrees of freedom within sub millimeter
accuracy.

 Convenient digital scales in metric units shall be incorporated on the couch or on an
in-room monitor which will allow the operator to check the orientation of the couch
height and couch angle with respect to the gantry.

 Couch positions (except couch top rotation) shall also be displayed at the control
console. Accuracy of the scales for vertical, lateral and, longitudinal motions shall be
within ± 1 mm.

 Machine space: Details about the physical dimensions and weights of the machine and
its accessories including control console is to be provided.

9. Accessories:

 Wedges:

 A Dynamic / motorised wedge shall be provided that can produce an effect of any wedge
angle up to 60 deg.

And

 Stationary – 15, 30, 45& 60 degree wedges for all IN, OUT, RIGHT, LEFT.  Specify the
maximum field sizes covered, if available.

 Mechanical front pointer and side pointer: A mechanical front pointer and/or LASER shall be
provided to locate the isocenter of the machine to within ± 2 mm. This accuracy shall apply
to any orientation of the machine. A range finder shall be provided to locate the target to
surface distance on the patient to within ± 5 mm.

 Accessory mount – shadow block tray assembly for holding shielding blocks shall be supplied.
The distance of the bottom of the tray from the isocentre to be specified. A detachable block
holder is highly preferable to accommodate 2 trays simultaneously for wedges and block trays.
The spacing above the blocking tray should be specified. The size of the blocking trays should
be larger than the maximum field size at the lower position. Specify traction and size of the
blocking trays.

 Blocks: Number of pre-shaped, screw-on blocks (divergent / non-divergent) for both lower
and higher energies of appropriate HVL to be specified and provided. At least 10 shadow
blocks, of at least 1 TVL each for corresponding energies, shall be included.

 Universal clamps to be provided.
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 CCTV / camera: Two numbers – one wide angle & one remote control with remote zoom &
focus facility for control room with Colour monitors should be provided.

 In-room LCD monitor: Two such shall be provided. All screens associated with equipment
must be flat panel and not less than 19 inches.

 A patient communication system with latest standard model shall be supplied.

 Laser alignment system: Total 04 (four) Lasers precisely adjustable vertically and horizontally
by remote control should be provided whose beams shall intersect at the isocenter. The
diameter of the sphere of intersection of the laser beams as shown on a phantom located at
isocenter shall be less than 1 mm. The system should have 0.5 mm line thickness at isocenter
for patient alignment and setup. The levelness (tolerance: 1 mm) and plumb (tolerance: 0.3°)
using a level (horizontal & vertical lasers) or a plumb (vertical lasers) will be preferable. In
addition a sagittal line laser shall be provided which should pass through the mechanical
isocenter.

 Blue / green color laser will be preferable. All provided Lasers must comply with the
respective code of IEC safety of Laser products and comply with AERB norms.

 An arm board which may be attached to the side rails of the treatment couch for use in breast
set-ups shall be provided.

 A mechanism to support the patient's hands shall be provided.

 Mechanism to immobilize the patient shall be provided.

 Spare Parts Kit and Required Tools

A spare parts kit consisting of assorted printed circuit boards, relays, lamps and a container of
dielectric gas shall be provided. Specify inventory. Include a spare pendant control module as
part of the inventory. Standard spare parts should be provided with the machine.

 Data Link to Field Service via Modem

The vendor shall provide a computer link to connect the accelerator to the Field Service
facility for efficient off-site analysis of pertinent files, if available.

 Field Illuminating Light

A field illuminating system should be provided for both photon and electron modes. The edge
of the defining light field should coincide to within ± 2 mm of the 50% iso density line on an
x-ray film taken with minimum build-up for any field size at one meter and any angulation of
the gantry or collimator system.

 TSD Indicator

An optical distance indicator which indicates the SSD to at least ± 4 mm over the 80 to 150
cm range shall be provided. Accuracy at 100 cm shall be ± 1 mm. A mechanical indicator
which indicates the SSD to within ± 2 mm maximum error over the range 90 to 110 cm
should be provided.

The accessory rails beside the patient support panels shall be removable, allowing treatment
and port film images without interference from the rails.
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 UPS system
An on-line UPS system with the appropriate power rating with voltage regulation and spike
protection to operate the entire LINAC system for uninterrupted treatment delivery (including
TPS, server etc.) for at least 30 min shall be supplied. The UPS system should work on a three
phase 400-440 V / 50 Hz Power.

A resettable over current breaker shall also be fitted for protection. Details about the physical
dimensions and space required for the UPS system to be specified.

Chiller system
The vendor should provide a fully automatic water chiller system for sufficient cooling of the
linear accelerator. The chiller system must be imported one and fully compatible with the
machine as per specifications of the manufacturer. The chiller system shall incorporate
automatic back-up facilities, remote control and alarm panel with warning facilities.
Details about the physical dimensions and space required for the chiller to be specified.

The maintenance of the CCTV system (Zoom & wide angle with separate display), UPS
including electrical components thereof and the chiller will be seamlessly provided by the
vendor for a period of 5 years under the terms of on-site warranty.

The supply of all components of CCTV, UPS and chiller systems as and when required shall
be provided by the vendor for a period of 5 years under the terms of on-site warranty.

A standard patient calling system (as per concerned departmental requirement) shall be
supplied.

10. Control Features

 Console
A computerized control console shall be located outside the treatment room. This console
shall provide controls that must be activated in order for the accelerator to become operational
in any of its various modes of operation and also provide displays of accelerator parameters.
The following shall be present:

a) Power Off: Turns off all electrical power, including power to the computer, except for that
power needed to maintain the accelerator in a "Stand By" condition.

b) Power On: Turns on electric power to the accelerator.
c) Total Dose: Sets the desired total dose for patient's treatment.
d) Time: Sets time for patient's treatment. Time shall be used as a back-up in case of failure of

total dose interlock. Backup time shall be calculated automatically with provision for
manual reset.

e) MU/Degrees: Sets the desired MU/degree for rotational therapy. MU/degree shall be
calculated automatically with provision for manual reset.

f) Mode Selection: Selects x-rays or electrons for treatment.
g) X-ray Energy: Selects photon beam energy.
h) Electron Energy: Selects electron beam energy.
i) Radiation On: Turns on accelerator and radiation is produced.
j) Interrupt: Immediately stops treatment.
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k) Complete: Indicates that desired dose has been delivered. In addition, the operator should
be alerted if radiation terminates for any reason other than reaching the set integrated
dose. In such cases, the dose remaining to be given shall be indicated.

l) Arc Therapy: Enables the accelerator to perform arc therapy.
m) Wedge: Requires that the presence, identification and orientation of a wedge must be

confirmed at the control console.
n) Port Film: Opens jaws completely or partially, as selected by the operator, and limits the

amount of radiation to be delivered. This shall be operational in both the photon and
electron modes but allow only the production of low energy photons. Once the port film
has been completed, it should be possible to return the collimators to their original setting
automatically.

o) When the LINAC control system determines a plan trajectory, it commands every element
of treatment delivery (treatment beam, system motion and image acquisition) in rhythm
with the system’s heartbeat of preferably 10 ms for achieving the imaging, couch, gantry
and collimator movements and treatment beam.

p) Special Procedures: Prohibits accidental selection of procedures such as electron arcs or
high dose rate electron irradiation by providing an "extra step" in selection procedure.
Describe the mechanism used.

q) Accelerator parameter checks: It shall be possible to monitor different accelerator
parameters via an oscilloscope at or near the control console.

 Control Console Monitors
The following monitors and displays should be available at the control console, and with the
exception of a back-up dose counter, it should be possible continuously to visually observe
the value being registered on these counters and displays from the position of the operator.

a) Dose Rate Indicator: Indicates the dose rate at maximum build up for a 10 x 10 cm field at
100 cm TSD.

b) Dose Counters: Two counters which count integral dose detected by each of the two
dosimeters.

c) Mechanical Total Dose Counter: In case of power failure, a means of preserving the total
dose delivered to the patient under treatment when the power fails for an indefinite time
period should be provided.

d) Total Time Counter: Counts total treatment time in 0.01 minute increments up to 9.99
minutes.

e) Angle: Indicates position of gantry in degrees with precision of ± 0.5 degrees.
f) Symmetry: Indicates beam symmetry in both major axes.

 Control Console Adjustments
It should be possible to adjust the following parameters at or near the control console:

a) Dose Rate: Permits the change of radiation output of the unit.
b) System Calibration and Servicing
A separate mode of operation shall be provided which is used to monitor accelerator
parameters and facilitate adjustments to those parameters. While in this mode of operation,
the operator shall be able to accomplish the following from the control console:

i. Monitor machine parameters including both input and output signals.

ii. Display interlock status, and over ride interlocks.
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iii. Adjust equipment timing.

iv. Perform computer diagnostics.

v. Control all mechanical motions from the console, either by automatically moving
multiple mechanical devices simultaneously to preset positions or by moving
individual devices manually.

vi. Select dose to appropriate monitor units.

vii. Select time to appropriate number of minutes.

viii. Operate the machine for at least two hours without stopping for the purpose of
dosimetry measurements.

ix. Calibrate mechanical motion scales.

x. Selectively turn off various accelerator servo systems.

xi. Operate the system calibration and servicing mode remotely within the treatment
room using the hand pendants. When leaving this mode of operation, all overridden
interlocks shall automatically be re-enabled to ensure patient and operator safety. This
mode of operation shall be interlocked against unauthorized use.

c) Event Logging
During clinical operation, the accelerator shall record relevant equipment parameters for
later review in the event of abnormal machine conditions.

d) Gantry Angle and Collimator Size: Permits changes in the gantry angle and collimation
field size. Automatic setting of field size should also be permitted.

e) Accelerator Parameter Checks
The following accelerator parameters should be monitored at or near the control console.
A separate BNC connector should be provided such that each of the following voltage
wave forms can be monitored via an oscilloscope:

a. Reflected RF pulse

b. Klystron current

c. Gun current

d. Charge current

e. Pulse forming network volts

In addition, a connector for a multi meter should be provided at or near the control console
with an appropriate switch such at that one of the following voltages can be displayed:

a. Gun current

b. Pulse forming network voltage

c. Electron gun heater voltage

d. Power tube heater voltage

e. Power tube frequency

f. Charging current

g. Vacuum pump current
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f) Dosimetry System
There shall be a separate, completely independent indicator of the accumulated dose and
dose rate at the control console. It should be possible to set accumulated dose and dose
rate. The system shall warn the operator if the set dose exceeds a preset maximum value.
This value shall be determined by the user.

In addition, a safety timer shall be incorporated to prevent irradiation from the accelerator
after a fixed period of time, which shall be calculated automatically or determined by the
operator. To prevent possible overexposure due to a malfunction of the ionization
chambers, an interlock system shall be incorporated to prevent the operation of the
accelerator should there be a fault with the ion chambers. The status of all dosimetry
interlocks and integrity of ion chambers shall be checked immediately prior to initiation of
each treatment. The nature of the interlock system shall be such that a positive indication
of the malfunction of the ionization chambers shall be visible at the control console. In
addition, failure of the accumulated dose indicator or a portion of the system controlling
this indicator shall prevent operation of the accelerator but shall retain the last recorded
accumulated dose indication.

In addition, separate control console/s, where specifically warranted, for other add-ons
such as for specific IMRT,  IGRT (including respiratory motion control, gating, tracking
etc.), kV CBCT and matching / correction with DRRs and / or planning CTs, SRS, SRT,
SBRT etc. to be provided with all necessary hardware and software solutions required.

11. Interlocks and Indicators and Safety Features

 Dose Rate Interlock
The accelerator should be disabled when the dose rate is not within stipulated value.

 Emergency Off Switches
Provision for connecting emergency off switches into the interlock chain shall be provided to
allow immediate disabling of the accelerator in case of an emergency. There should be at least
one emergency Off switch on the console and four on the treatment unit. Describe the
location of all emergency Off switches.

 Wedge Filter Interlocks
The presence, identification, and orientation of the particular wedge filter in use shall be
indicated on the control console and be interlocked against use during electron therapy.

 Dosimeter Interlocks
The normal treatment delivery will be designed to terminate upon a prescribed given dose at
100 cm TSD for a 10 x 10 cm field at the depth of maximum dose. In addition, a timer shall
be used as a safety device to terminate treatment in the case of failure of the integrated dose
meters. The timer should indicate the treatment time in units of tenths and hundredths of
minutes and be accurate to within ± 0.1 minutes. The backup treatment time shall be
automatically calculated.

 Door Interlock
The treatment room door and appropriate accelerator cabinet doors shall be closed before the
accelerator can produce radiation.
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 Rotational Therapy Interlock
To perform a rotational therapy treatment, the arc therapy mode shall be selected on the
control console. In addition, there shall be an interlock to interrupt treatment if the dose rate
per degree is too high or too low as per specifications.

 Port Film Interlock
This interlock shall allow partial or complete opening of the collimators from the control
console and limit the total dose delivered. It shall also automatically allow radiographs to be
taken with the low energy photon beam for either photon or electron modes.

 Electron Mode Selection
The presence and identification of the particular electron applicator in use shall be indicated
on the control console and be interlocked against use in photon therapy (except for port films).
This interlock should be in addition to a separate interlock which is required for electron
mode selection.

 Electron Collimator Interlock
This interlock should prevent accelerator turn-on in the electron mode if the electron
scattering foils and the dosimeter are not in the correct position.

 Key Switch Interlock
This interlock should be controlled by a separate key, which must be in the "on" position
before it is possible to turn the accelerator on.

 Vacuum Interlock
This interlock should prevent high voltage from being turned on if the vacuum in the
accelerator guide is not low enough.

 Pressure Interlock
This interlock should prevent high voltage from being turned on if the dielectric gas or cooling
water pressure is too high or too low.

 Modulator Interlock
This interlock should prevent high voltage from being turned on if there is a fault condition in
the high voltage power supply or modulator.

 Warm Up Interlock
This interlock should prevent high voltage from being turned on during the warm up period
when electric power has been turned on.

 RF Interlock
In the photon mode of operation, the accelerator should be interlocked such that no RF power
can be applied to the accelerator unless the photon beam converter is accurately and correctly
positioned to prevent the electron beam from being directed toward the patient.

 Collision Protection
The accelerator should include protection devices designed to minimize injury resulting from
collision of an electron applicator with the patient. Describe these devices.
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 Symmetry Interlock
A symmetry interlock is required which shall terminate an exposure if the ratio of the
maximum dose off axis in air at two symmetric points exceeds the range 0.98-1.02. The
vendor shall demonstrate that this interlock operates as specified.

 Excess Dose per Pulse Interlock
This interlock should terminate irradiation if the dosimetry system detects an excess dose from
a single electron gun pulse.

 High Voltage Protection
Interlock systems should be provided to afford maximum protection for personnel against high
voltage hazards. Unshielded high voltage contacts should be prominently and appropriately
labeled. In addition, a manual grounding system should be made available in the modulator
enclosure and near other high voltage sources.

12. MULTI-LEAF COLLIMATOR:

The MLC system shall have at least 120 leaves (60 pairs MLC) with following features: Higher
number of leaves and higher resolution will be preferred.

a) Leaves shall have independent drives.

b) Leaf width at isocentre shall be ≤ 5 mm for central leaves and ≤ 10 mm for lateral leaves.

c) Maximum leaf retracting and extending position – to be specified.

d) The over travel distance of the MLC to be specified.

e) Leaf height & material and peak transmission – to be specified.

f) Transmission through leaves should meet AERB guidelines.

g) Interleaf leakage limits should meet AERB guidelines.

h) Leaf end position and side position accuracy and reproducibility – to be specified.

i) The minimum & maximum leaf speed. (To insert minimum & maximum value); Higher

speed will be preferred.

j) The carriage speed – to be specified.

k) Penumbra for all square fields with or without MLC – to be specified.

l) Should be capable of performing multiple static fields and dynamic multi-leaf collimation,

IMRT & Arc IMRT treatment.

m) There should be facility to treat patients conventionally, using blocks without MLC.

n) Should be integrated with planning system, CT simulator, RFA and/or MRI via planning

system

o) The MLC workstation must have user interface, can open or close desired patient file, can

load treatment plan, graphical beams eye view of the MLC leaf and collimator jaw position

as well as 3-D transparent image of the surface contour, body organs and gross tumor

volume, clinical target volume and planning target volume as planned in the treatment

planning system.



64 | P a g e

p) Maximum static field size and maximum static aperture field size: at least 30x30 cm2

q) Maximum IMRT field size to be specified.

13. IMRT TREATMENT DELIVERY:

The LINAC should be capable of performing Step & Shoot and Sliding Window MLC delivery

and all necessary planning system, software and algorithm should be offered.

(Details given in section titled 3-D TREATMENT PLANNING SYSTEM WITH MULTIPLE

WORKSTATIONS below).

14. PORTAL IMAGING SOLUTIONS:

 The electronic portal image system shall be based on Amorphous Silicon Flat Panel Detector
Based Technology.

 Should be able to take images at any gantry angle with variable X-Y-Z movements. Should
have motorized Robotics Arm with remote control from console without entering the machine
room.

 The size of the flat panel shall be at least 30 cm x 30 cm with a resolution of not less than
1024 x 768 pixels.

 Necessary hardware & software with licenses to be provided for imaging for IMRT QA to
check the machine fluence of the planned treatment and auto-verification with planning
fluence shall be provided.

 Mention the size and pixel density of the detector.
 Mention the full active viewing area.
 Mention the number of bits used in detector digitizer.
 Mention the minimum detector dose to acquire a full field image.
 Minimum time after acquisition required to display image shall be as less as possible.
 Mention the image acquisition rate per frame.
 Mention range of lateral and longitudinal movement.
 Mention type of read out provided for movement and its location.
 There should be a collision detection/avoidance system (specify detail).
 Specify beam energy at which system can be used
 Dose rate for portal image acquisition to be specified
 Minimum and maximum settable exposure to be specified
 Contrast resolution to be specified
 Necessary QA tools for EPID to be provided
 Imager alignment to mechanical isocentre to be specified
 Highly preferable: Facilities for Portal dosimetry and dosimetry for FFF mode.

15. Image Guided Radiotherapy (IGRT) System

A dedicated KV imager with solutions for IGRT including kv CBCT is to be provided. The
kv imager performance specifications, imager travel range, image acquisition rate
detector (made of amorphous silicon) specifications, typical radiographic image
specifications are to be specified. The specifications for kv CBCT image acquisitions and
reconstruction are to be specified. The optical imager specifications are also to be
mentioned. All of the above specifications should be AERB/IEC/FDA compliant.
Higher field of view, higher spatial resolution, low contrast detectability, low organ dose,
lower acquisition time.
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16. Respiratory Gating:

To monitor & correct patient motion and organ motion, state-of-art respiratory gating
system should be offered along with IGRT package.  All accessories needed for the
Respiratory gating and correction and monitoring of tumor motions should be
included along with the IGRT package.
Respiratory Gating should be installed in the Linear Accelerator room and in the CT
Simulator Room.  Both the gating systems should be fully integrated to the common
database through record and verify system.  The Respiratory gating system should be
quick and easy for day-to-day use.  It should have seamless integration with the
following:

 Linear Accelerator
 Treatment Planning System
 Record & Verify System

The Respiratory Gating system should be real time and should be able to accurately
track the tumor so that maximum dose to tumor is delivered during the treatment.
Accurate gating should be possible in the CT Simulator and with the Linear
Accelerator for gated treatments.

The Respiratory Gating system should be able to provide retrospectively and
prospectively gated imaging studies. The Respiratory Gating system should track the
patient breathing pattern within the specific threshold that determines when the
treatment beam will be gated on and off.

The gating system should support 4D CT for the CT scanner installed in the
department. Adequate and appropriate software along with the necessary high-end
hardware must be supplied. Provide complete details in this regard.
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II. High Energy Linear Accelerator

WITH IMRT AND MV AND KV IMAGE BASED IGRT WITH VMAT

The Medical Linear Accelerator with Multi-leaf collimator capable of producing dual energy
photons of 6 MV & 15 MV with electron beams of minimum 4 electron energies between 4-
18 MeV and above. The Medical Linear Accelerator should be capable of delivering:

 Three dimensional conformal therapy.
 Intensity Modulated Radiotherapy (IMRT).
 Volumetric Intensity Modulated Arc therapy (VMAT).
 Kilo voltage X-ray Cone Beam CT (CBCT).
 Electronic portal imaging device (EPID).
 Electron beams.

The model should be of latest technology and must comply with Atomic Energy Regulatory
Board (AERB) Guidelines and must be AERB TYPE APPROVED. The machine should be US
FDA, CE, IEC, AERB approved product.

Beam Matching with the other High Energy LINAC must be provided in this LINAC so that the
patient can be transferred immediately to this LINAC for treatment when the other LINAC is
out of order. For this purpose, the vendor must ensure that the MLC of both the LINACs have
the exact same specifications.

A. Machine Parameters:

1. RF Power Source: High efficiency Klystron / Magnetron, RF driver, Thretron and RF coupler
combination with 5 years full replacement warranty on full RF chain.

2. The Accelerator Wave Guide: A compact standing / travelling type wave guide should be
provided for optimum use of RF power source. The wave guide should have at least 5 years
full replacement warranty.

3. Electron Gun: Specify whether the electron gun is sealed or unsealed. The electron gun
shall be demountable or filament change option from the accelerator to minimize cost and
down time in case of gun problem. The Electron gun shall have 5 years full replacement
warranty.

4. Bending Magnet System: A bending magnet of 270 deg or any other degree more than 90
deg based technology equally or better with electron energy spread within ± 3% must be
provided. 90 deg bending magnet systems will not be accepted. Precautions shall be made in
the selection of materials in the bending magnet system to reduce the neutron production
above photonuclear thresholds.
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B. Photon Beam Characteristics

1. Photon Beam Energy: The Linear accelerator shall be capable of producing two clinically
useful photon beams with energies 6 MV & 15 MV. The beam characteristics for a 10 cm
x10 cm field at 100 cm TSD should be as follows.

Nominal energy Dmax (cm) % DD at 10 cm
6 MV 1.5 ± 0.2 67.1 ± 2.0 %
15 MV 3.0 ± 0.2 76.5 ± 2.0 %

2. Dose Rate and Beam Stability: The minimum dose rate for 10 cm x 10 cm field size at the
depth of maximum build up at a TSD of 100 cm should not be less than 500 MU/min.
Specify whether the dose rate variability is in steps or continuous. Higher dose rate will be
highly preferable.

Beam stability should be achieved within minimum time to ensure dynamic applications.

3. Field Size: The field size is defined as the distance along the radial and transverse axes
between the points of 50% density on an x-ray film taken at 100 cm TSD with minimum
buildup. The digital display, light field size and mechanical display should be accurate to
within ± 2 mm for all field sizes and comply AERB requirements.

3.1 The accelerator shall provide a continuously variable rectangular, unclipped field size
from 1 x 1 cm2 to 35 x 35 cm2 at 100 cm SSD. The maximum clipped field size
should be equal or exceed 40x40 cm2 at 100 cm SSD. Clipped corners are
unacceptable for field smaller than 35x35 cm2.

3.2 Radiation field penumbra:
The width between the 20% and the 80% isodose lines measured for 10x10 cm at
depth of 10 cm at 100 cm SSD should not be more than 10 mm for all  the given
photon energies and comply AERB requirements.

4. Beam Flatness:

Field Flatness Specification : Variation of x-ray intensity relative to the central axis shall be
± 3% at 100 cm SSD and 10 cm depth over the central 80% of the field for the
longitudinal, transverse and diagonal axes of all field sizes from 10x10 cm to 40x40 cm.
Stability of the flatness with gantry rotation at 0 deg. 90 deg. 180 deg. and 270 deg. at 10
cm depth on x, y and diagonal axis for all field sizes from 10x10 cm to 40x40 cm should
not be more than ± 3%.The flatness criteria applied to beam profile at D max should
show peripheral horns not exceeding 105% of the central axis dose. The parameter should
comply with AERB & IEC limits.

5. Beam Symmetry: The maximum percent difference of average doses shall not exceed
±2% for the longitudinal and transverse halves of the field at 100 cm TSD and 10 cm
depth, at gantry angles 0, 90, 180, 270 degrees. Field sizes shall be specified at 10 cm x
10 cm and 40 cm x 40 cm. Average dose is defined as the arithmetic average of minimum
and maximum doses within the central 80% of the field for both axes. The parameter
should comply with AERB & IEC limits.
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6. Quality Index:

The ratio of ionizations measured at 20 cm and 10 cm depth for a field size 10x10 cm at
the detector level and with constant detector source distance = 100 cm should be as
given below:-

Sl. No. Photon beam energy (MU) Quality Index (QI)

1 6 MV Specify

2 15MV Specify

7.  Photon Beam Energy Stability:
a) The quality index of a photon beam should not vary with time by more than ± 1%.
b) The bend magnet system shall be provided with energy defining apertures such that the
nominal energy of the electron beam existing from the bend magnet shall be within ± 3%
of the nominal energy selected at control console for both photons and electrons.

8. Radiation Leakage: Minimum and maximum dose rate
X-ray leakage: The air kerma rate due to leakage radiation (excluding neutron) at any point
outside the maximum useful beam, but inside a plane circular area of radius 2 m centered
around and perpendicular to central axis at normal treatment distance should not exceed
0.2% of the air kerma rate at the same distance. Parameter should comply with AERB &
IEC limits.

The kerma rate of leakage radiation (excluding neutrons) at 1 m from the path of the
electrons between their origin and the target or electron window shall not exceed 0.5% of
air kerma rate on the central axis of the beam at normal treatment distance. Parameter
should comply with AERB limits.

Collimator transmission: The movable collimators shall not permit transmission of
radiation exceeding 0.5 % of the central axis dose at Dmax measured in air for both
photon energies.

For radiation fields of any size, the average air kerma rate due to transmission through the
beam limiting jaws, including MLC jaws, shall not exceed 0.75% of the maximum Kerma
rate on the central axis at NTD in a 10 cm x 10 cm field.

Neutron Leakage: The neutron dose rate should not exceed 0.1% of photon dose rate at
isocentre within a radius of 1m.

Ozone Production: The ozone production rate from various radiation modes (especially
high output photon and electrons) and associated electronics shall be stated and additional
site ventilation requirements (if any) shall be stated.

In addition to meeting above specifications for radiation leakage, the LINAC should also
meet all the mandatory safety and radiation leakage regulations as specified by the AERB,
for a medical linear accelerator.
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9. Photon ARC Therapy: Bi-directional (CW, CCW) arc therapy should be included with
automatic calculation of dose per degree based on dose rate selected and the Arc angle set.
Specify whether the dose rate variation mode is continuous or not.

C.  ELECTRON BEAM CHARACTERISTICS:

1. Electron Beam Energy: Minimum 5 electron energies between 4 – 18 MeV to be specified.
Energy shall be specified as the most probable energy (Ep) of the electron energy spectrum at
100 cm from the accelerator exit window.

2. Dose rate: The dose rate at isocentre for each electron energy should be 600 MU/min or
more. Specify whether the dose rate variation mode is continuous or not. Higher dose rate will
be preferable.

3. Field Size: The electron beam size is defined by the inside dimensions of the electron beam
applicators projected geometrically to a plane surface at 100 cm SSD. Specify the number of
applicators to be supplied with minimum size of - 6 x 6 cm2 or less, maximum – 20 x 20 cm2
or more. There shall be an arc applicator provided for electron arc treatment. A method to
obtain irregular field shapes shall be provided.  It shall be possible to visualize both the field
defining light and the optical distance indicator with an electron applicator in place.

4. Beam Flatness: Variation of electron intensity relative to central axis shall not exceed ± 5%
over central 80% of radial and transverse axes for all field sizes and for all electron energies.
Lower limits are preferable. The parameter should comply with AERB and IEC limits.

5. Beam Symmetry: The maximum percent variation in the average electron intensity to the
longitudinal and transverse halves of the electron field at Dmax for a 10x10 cm and 25x25 cm
field at 100 cm SSD shall not exceed ± 2% at gantry angles of 0, 90,180, and 270 degrees.
The average electron intensity is the average of the maximum and minimum points within the
central 80% of the field for each of the axes. The parameter should comply with AERB

6. X-ray contamination: The X-ray contamination of the electron beam shall be less than 5% of
the maximum dose for all available energy.

D.  MECHANICAL FEATURE SPECIFICATIONS:

1. Treatment mode:  Normal: TSD /TAD
Rotation: CW /CCW
Arc: CW / CCW
Dose rate: MU/min & MU/deg

2. Isocentre: Target to Axis Distance should be 100 ± 0.2 cm. The isocenter should lie within
a sphere of diameter ≤2 mm.

3. Gantry:
• Rotation: The accelerator gantry shall be capable of rotation equal to or greater than 360
degrees.
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• Readout: Digital & mechanical readout is required indicating gantry angle position, should
be provided in the treatment room and at the control console. Readout accuracy shall be ±
0.5 deg.
• Controls: Can be operated both from hand pendant and control console. Two hand pendants
should be provided.

• Optical Distance Indicator (ODI) : ODI should read between 80 -130 cm with a tolerance of
± 1.5 mm.

• Optical field light system for both photons and electrons must be provided. The coincidence
between the optical field and radiation field shall lie within 2 mm.

4. Collimator: Rotation ± 165° (with a variation of the mechanical and radiation isocenter
during rotation of less than ± 1.0 mm throughout) at mid position, however full ± 180°
rotation preferable.
Control - Hand pendent and control - console
Readout accuracy - ± 0.5°
Collimator Rotation Isocentre 2 mm diameter Sphere.

5. Asymmetric Collimator: Asymmetric collimation for both set of jaws shall be provided.
Specify the travel ranges and over travel ranges of the jaws.

6. Dosimeters

6.1 Photon Ionization Chamber
A transmission ionization chamber shall be used for the photon mode. The chamber
shall incorporate completely separate collection electrodes consisting of two plates for
dose monitoring and a quadrant plate for field symmetry.

6.2 Electron Ionization Chamber
A transmission ionization chamber shall be used for the electron mode. The chamber
shall incorporate two independent channels capable of monitoring both dose and
symmetry. Symmetry monitoring shall consist of a quadrant system.

6.3 Dual Channels
The dosimetry system shall utilize two completely independent channels for
monitoring accumulated dose (i.e., a primary and a redundant channel). A dose rate
channel and a channel for monitoring differential field symmetry shall be provided.
The redundant channel will terminate an exposure of no more than a specified MU
higher than the machine setting. The system shall also provide a backup timer with a
minimum significant time setting of 0.01 minute. The backup time shall be
automatically calculated and set at a user specified value above the expected duration
of the treatment.

6.4 Specify the dose rate variation at the isocenter for each photon / electron energy. The
time averaged dose rate should be constant (flatness) with minimum variation. Specify
the Time Averaged Dose Flatness.
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7. Monitor Chamber

The dose monitoring chambers shall be sealed / unsealed and shall operate independent of
ambient temperature and pressure. The dosimetry electronics shall incorporate circuitry to
permit interrogation of the accumulated dose, dose rate, and symmetry channels prior to
each patient treatment. This interrogate function shall check cable continuity, electrical
calibration and interlock trip levels before each treatment. All dosimetry and patient safety-
related interlocks must be sensed and controlled by hardware. Primary software sensing and
control of safety-related interlocks is not acceptable.

The dosimeters shall be reproducible to within + 1% or 1 monitor unit, whichever is
greater, at any fixed gantry angle from 0 to 360 degrees.

The linearity of the dosimeters shall be + 1 % or 1 monitor unit, whichever is greater, for
accumulated doses between 50 and 999 monitor units. Specify the linearity tolerance for
less than 10 MU in view of IMRT.

Backup Counter
The integral dose shall be retained on a counter, which indicates the monitor units
delivered to that time with the unexpected loss of power or malfunction of the accelerator
or dose measuring systems. The dose shall be retained for at least 20 minutes after power
interruption.

Dose Rate
The reproducibility of the dosimeters shall be + 1 % or 1 monitor unit, whichever is
greater, at a fixed dose rate. With variations in the dose rate from minimum to maximum,
the reproducibility of the dosimeters shall be + 2%.

8. Couch:

• A modern, versatile extended range couch-top made of new generation homogenous
carbon fibre with indexed immobilization movements shall be provided. This will
comprise a patient positioning system with capability to remotely correct
misalignments of the patient along the traditional transversal axes X, Y, Z and include a
tracking system with controls, both inside and outside the treatment room.

• Specify the range of motions of the treatment couch in X, Y, Z axis the maximum
height of the couch shall be at least 40 cm above the isocenter. The lowest couch
position shall be less than 66 cm above the finished floor. Motions (except couch top
rotation) shall be both manual and variable-speed motor driven. Specify which
motions can be performed simultaneously.

Specification Minimum Required
Vertical ≥100 cm
Lateral ± 25 cm

Longitudinal ≥100 cm
Turntable Rotation ± 90 degrees
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• Patient support panels in the carbon fibre couch top shall be provided to facilitate the
large posterior treatments at extended distances without moving the patient.

• It should have auto correction facility in at least X, Y & Z directions for accurate
positioning for IMRT, IGRT.

• The couch must be capable of carrying a load of 180 kg or more.

• Two hand pendants shall be provided for operating the machine and the table. The
hand pendent must have the control of gantry rotation, collimator rotation, collimator
jaw settings, treatment couch motions (vertical lateral, longitudinal and turntable
rotation around isocentre and room light control. To prevent possible malfunctioning,
when hand pendant is in operation, the computer system must prevent conflicting
signals from being sent to the same mechanical device.

• The Couch will have an incorporated remote tracking system with controls, both inside
and outside the treatment room making it possible to calculate the position of the
robotic couchtop for accurate positioning of the couch top to the defined isocenter co-
ordinates, relative table position or a new position based on correctional data received
from CBCT within sub millimeter accuracy.

• Convenient digital scales in metric units shall be incorporated on the couch or on an in-
room monitor which will allow the operator to check the orientation of the couch
height and couch angle with respect to the gantry.

• Couch positions (except couch top rotation) shall also be displayed at the control
console. Accuracy of the scales for vertical, lateral and, longitudinal motions shall be
within ± 1 mm.

• Machine space: Details about the physical dimensions and weights of the machine and
its accessories including control console is to be provided.

9. Accessories:

Wedges - A Dynamic / motorised wedge shall be provided that can produce an effect of any
wedge angle up to 60 deg.

And

Stationary – 15, 30, 45& 60 degree wedges for all IN, OUT, RIGHT, LEFT.  Specify the
maximum field sizes covered, if available.

 Mechanical front pointer and side pointer: A mechanical front pointer and/or laser
shall be provided to locate the isocenter of the machine to within ± 2 mm. This
accuracy shall apply to any orientation of the machine. A range finder shall be
provided to locate the target to surface distance on the patient to within ± 5 mm.

• Accessory mount – shadow block tray assembly for holding shielding blocks shall be
supplied. The distance of the bottom of the tray from the isocentre to be specified. A
detachable block holder should be provided to accommodate 2 trays simultaneously
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for wedges and block trays. The spacing above the blocking tray should be specified.
The size of the blocking trays should be larger than the maximum field size at the
lower position. Specify traction and size of the blocking trays.

• Blocks: Number of pre-shaped, screw-on blocks blocks (divergent / non-divergent) for
both lower and higher energies of appropriate HVL to be specified and provided. At
least 10 shadow blocks, of at least 5 HVL each for corresponding energies, shall be
included.

 Universal clamps to be provided.

 CCTV / camera: Two numbers – one wide angle & one remote control with remote
zoom & focus facility for control room with Colour monitors should be provided.

 In-room LCD monitor: Two such, 19 inches or higher to be provided.

 A patient communication system with 6 channels shall be supplied.

• Laser alignment system: Total 04 (four) laser precisely adjustable vertically and
horizontally by remote control should be provided whose beams shall intersect at the
isocenter. The diameter of the sphere of intersection of the laser beams as shown on a
phantom located at isocenter shall be less than 1 mm. In addition a sagittal line laser
shall be provided. Blue / green color laser will be preferable.

• An arm board which may be attached to the side rails of the treatment couch for use in
breast set-ups shall be provided.

• A mechanism to support the patient's hands shall be provided.

• Mechanism to immobilize the patient shall be provided.

• Mechanism which may be attached to the treatment couch and capable of supporting
a TV pole shall be provided.

• Spare Parts Kit and Required Tools
A spare parts kit consisting of assorted printed circuit boards, relays, lamps and a
container of dielectric gas shall be provided. Specify inventory. Include a spare
pendant control module as part of the inventory. Standard spare parts should be
provided with the machine.

• Data Link to Field Service via Modem
The vendor shall provide a computer link to connect the accelerator to the Field
Service facility for efficient off-site analysis of pertinent files, if available.

• All screens associated with equipment must be flat panel and not less than 19 inches.



74 | P a g e

• Field Illuminating Light
A field illuminating system should be provided for both photon and electron modes.
The edge of the defining light field should coincide to within ± 2 mm of the 50% iso
density line on an x-ray film taken with minimum build-up for any field size at one
meter and any angulation of the gantry or collimator system.

• TSD Indicator
An optical distance indicator which indicates the SSD to at least ± 4 mm over the 80
to 150 cm range shall be provided. Accuracy at 100 cm shall be ± 1 mm. A
mechanical indicator which indicates the SSD to within ± 2 mm maximum error over
the range 90 to 110 cm should be provided.

• The accessory rails beside the patient support panels shall be removable, allowing
treatment and port film images without interference from the rails.

• UPS system
An on-line UPS system with the appropriate power rating with voltage regulation and
spike protection to operate the entire LINAC system for uninterrupted treatment
delivery (including TPS, server etc.) for at least 45 min shall be supplied. The UPS
system should work on a three phase 400-440 V / 50 Hz Power.
A resettable over current breaker shall also be fitted for protection. Details about the
physical dimensions and space required for the UPS system to be specified.

• Chiller system
The vendor should provide a fully automatic water chiller system for sufficient cooling
of the linear accelerator. The chiller system must be imported/export quality with
backup compressor and fully compatible with the system as per specifications of the
manufacturer shall be provided along with the machine. The chiller system shall
incorporate an automatic back-up facilities, remote control and alarm panel with
warning facilities.
Details about the physical dimensions and space required for the chiller to be
specified.

• The maintenance of the UPS including electrical components thereof and the chiller
will be seamlessly provided by the vendor for a period of 5 years.

• The supply of all UPS batteries / electricals and printer cartridges as and when required
shall be provided by the vendor for a period of 5 years.

• A patient calling system shall be supplied.

10. Control Features

• Console
A computerized control console shall be located outside the treatment room. This
console shall provide controls that must be activated in order for the accelerator to
become operational in any of its various modes of operation and also provide displays
of accelerator parameters. The following shall be present:
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a. Power Off: Turns off all electrical power, including power to the computer, except for that
power needed to maintain the accelerator in a "Stand By" condition.

b. Power On: Turns on electric power to the accelerator.

c. Total Dose: Sets the desired total dose for patient's treatment.

d. Time: Sets time for patient's treatment. Time shall be used as a back-up in case of failure of
total dose interlock. Backup time shall be calculated automatically with provision for
manual reset.

e. MU/Degrees: Sets the desired MU/degree for rotational therapy.

MU/degree shall be calculated automatically with provision for manual reset.

f. Mode Selection: Selects x-rays or electrons for treatment.

g. X-ray Energy: Selects photon beam energy.

h. Electron Energy: Selects electron beam energy.

i. Radiation On: Turns on accelerator and radiation is produced.

j. Interrupt: Immediately stops treatment.

k. Complete: Indicates that desired dose has been delivered. In addition, the operator should
be alerted if radiation terminates for any reason other than reaching the set integrated
dose. In such cases, the dose remaining to be given shall be indicated.

l. Arc Therapy: Enables the accelerator to perform arc therapy.

m. Wedge: Requires that the presence, identification and orientation of a wedge must be
confirmed at the control console.

n. Port Film: Opens jaws completely or partially, as selected by the operator, and limits the
amount of radiation to be delivered. This shall be operational in both the photon and
electron modes but allow only the production of low energy photons. Once the port film
has been completed, it should be possible to return the collimators to their original setting
automatically.

o. Special Procedures: Prohibits accidental selection of procedures such as electron arcs or
high dose rate electron irradiation by providing an "extra step" in selection procedure.
Describe the mechanism used.

• Control Console Monitors
The following monitors and displays should be available at the control console, and with the
exception of a back-up dose counter, it should be possible continuously to visually observe
the value being registered on these counters and displays from the position of the operator.

a. Dose Rate Indicator: Indicates the dose rate at maximum buildup for a 10 x 10 cm field at
100 cm TSD.
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b. Dose Counters: Two counters which count integral dose detected by each of the two
dosimeters.

c. Mechanical Total Dose Counter: In case of power failure, a means of preserving the total
dose delivered to the patient under treatment when the power fails for an indefinite time
period should be provided.

d. Total Time Counter: Counts total treatment time in 0.01 minute increments.

e. Angle: Indicates position of gantry in degrees with precision of ± 0.5 degrees.

f. Symmetry: Indicates beam symmetry in both major axes.

• Control Console Adjustments
It should be possible to adjust the following parameters at or near the control console:

a) Dose Rate: Permits the change of radiation output of the unit.

b) System Calibration and Servicing
A separate mode of operation shall be provided which is used to monitor accelerator
parameters and facilitate adjustments to those parameters. While in this mode of operation,
the operator shall be able to accomplish the following from the control console:

i. Monitor machine parameters including both input and output signals

ii. Display interlock status, and override interlocks

iii. Adjust equipment timing

iv. Perform computer diagnostics

v. Control all mechanical motions from the console, either by automatically moving

multiple mechanical devices simultaneously to preset positions or by moving

individual devices Manually

vi. Select dose to appropriate monitor units.

vii. Select time to appropriate number of minutes.

viii.Operate the machine for at least two hours without stopping for the purpose of

dosimetry measurements.

ix. Calibrate mechanical motion scales.

x. Selectively turn off various accelerator servo systems.

xi. Operate the system calibration and servicing mode remotely within the treatment
room using the hand pendants. When leaving this mode of operation, all
overridden interlocks shall automatically be re-enabled to ensure patient and
operator safety. This mode of operation shall be interlocked against unauthorized
use.

c) Event Logging
During clinical operation, the accelerator shall record relevant equipment parameters for later
review in the event of abnormal machine conditions.

d) Gantry Angle and Collimator Size: Permits changes in the gantry angle and collimation field
size. Automatic setting of field size should also be permitted.
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e) Accelerator Parameter Checks
The following accelerator parameters should be monitored at or near the control console. A
separate BNC connector should be provided such that each of the following voltage wave
forms can be monitored via an oscilloscope:

a. Reflected RF pulse

b. Klystron/magnetron current

c. Gun current

d. Charge current

e. Pulse forming network volts

In addition, a connector for a multi meter should be provided at or near the control console with
an appropriate switch such at that one of the following voltages can be displayed:

a. Gun current

b. Pulse forming network voltage

c. Electron gun heater voltage

d. Power tube heater voltage

e. Power tube frequency

f. Charging current

g. Vacuum pump current

h. Dosimetry System

There shall be a separate, completely independent indicator of the accumulated dose and
dose rate at the control console. It should be possible to set accumulated dose and dose
rate. The system shall warn the operator if the set dose exceeds a preset maximum value.
This value shall be determined by the user.

In addition, a safety timer shall be incorporated to prevent irradiation from the accelerator
after a fixed period of time, which shall be calculated automatically or determined by the
operator. To prevent possible overexposure due to a malfunction of the ionization
chambers, an interlock system shall be incorporated to prevent the operation of the
accelerator should there be a fault with the ion chambers. The status of all dosimetry
interlocks and integrity of ion chambers shall be checked immediately prior to initiation of
each treatment. The nature of the interlock system shall be such that a positive indication
of the malfunction of the ionization chambers shall be visible at the control console. In
addition, failure of the accumulated dose indicator or a portion of the system controlling
this indicator shall prevent operation of the accelerator but shall retain the last recorded
accumulated dose indication.
In addition, separate control console/s, where specifically warranted, for other add-ons
such as for specific IMRT,  IGRT (including respiratory motion control, gating, tracking
etc.), kV CBCT and matching / correction with DRRs and / or planning CTs, SRS, SRT,
SBRT etc. to be provided with all necessary hardware and software solutions as required.

11. Interlocks and Indicators and Safety Features

• Dose Rate Interlock
The accelerator should be disabled when the dose rate is not within stipulated value.
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• Emergency Off Switches
Provision for connecting emergency Off switches into the interlock chain shall be provided to
allow immediate disabling of the accelerator in case of an emergency. There should be at least
one emergency Off switch on the console and four on the treatment unit. Describe the
location of all emergency Off switches.

• Wedge Filter Interlocks
The presence, identification, and orientation of the particular wedge filter in use shall be
indicated on the control console and be interlocked against use during electron therapy.

• Dosimeter Interlocks
The normal treatment delivery will be designed to terminate upon a prescribed given dose at
100 cm TSD for a 10 x 10 cm field at the depth of maximum dose. In addition, a timer shall
be used as a safety device to terminate treatment in the case of failure of the integrated dose
meters. The timer should indicate the treatment time in units of tenths and hundredths of
minutes and be accurate to within ± 0.1 minutes. The backup treatment time shall be
automatically calculated.

• Door Interlock
The treatment room door and appropriate accelerator cabinet doors shall be closed before the
accelerator can produce radiation.

• Rotational Therapy Interlock
To perform a rotational therapy treatment, the arc therapy mode shall be selected on the
control console. In addition, there shall be an interlock to interrupt treatment if the dose rate
per degree is too high or too low as per specifications.

• Port Film Interlock
This interlock shall allow partial or complete opening of the collimators from the control
console and limit the total dose delivered. It shall also automatically allow radiographs to be
taken with the low energy photon beam for either photon or electron modes.

• Electron Mode Selection
The presence and identification of the particular electron applicator in use shall be indicated
on the control console and be interlocked against use in photon therapy (except for port films).
This interlock should be in addition to a separate interlock which is required for electron
mode selection.

• Electron Collimator Interlock
This interlock should prevent accelerator turn-on in the electron mode if the electron
scattering foils and the dosimeter are not in the correct position.

• Key Switch Interlock
This interlock should be controlled by a separate key, which must be in the "on" position
before it is possible to turn the accelerator on.

• Vacuum Interlock
This interlock should prevent high voltage from being turned on if the vacuum in the
accelerator guide is not low enough.

• Pressure Interlock
This interlock should prevent high voltage from being turned on if the dielectric gas or cooling
water pressure is too high or too low.

• Modulator Interlock
This interlock should prevent high voltage from being turned on if there is a fault condition in
the high voltage power supply or modulator.
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• Warm Up Interlock
This interlock should prevent high voltage from being turned on during the warm up period
when electric power has been turned on.

• RF Interlock
In the photon mode of operation, the accelerator should be interlocked such that no RF power
can be applied to the accelerator unless the photon beam converter is accurately and correctly
positioned to prevent the electron beam from being directed toward the patient.

• Collision Protection
The accelerator should include protection devices designed to minimize injury resulting from
collision of an electron applicator with the patient. Describe these devices.

• Symmetry Interlock
A symmetry interlock is required which shall terminate an exposure if the ratio of the
maximum dose off axis in air at two symmetric points exceeds the range 0.98-1.02. The
vendor shall demonstrate that this interlock operates as specified.

• Excess Dose per Pulse Interlock
This interlock should terminate irradiation if the dosimetry system detects an excess dose from
a single electron gun pulse.

• High Voltage Protection
Interlock systems should be provided to afford maximum protection for personnel against high
voltage hazards. Unshielded high voltage contacts should be prominently and appropriately
labeled. In addition, a manual grounding system should be made available in the modulator
enclosure and near other high voltage sources.

12. MULTI-LEAF COLLIMATOR:

The MLC system shall have at least 120 leaves (60 pairs MLC) and must be exactly same
as the other LINAC to provide seamless Beam Matching facility, with following features:

a) Leaf speed leaves including the leaf guide speed but excluding carrier speed to be specified.
b) Leaves shall have independent drives.
c) Leaf width at isocentre shall be ≤ 5 mm for central leaves and ≤ 10 mm for lateral leaves
d) Maximum leaf retracting and extending position – to be specified
e) The over travel distance of the MLC to be specified.
f) Leaf height & material and peak transmission – to be specified.
g) Transmission through leaves should meet AERB guidelines.
h) Interleaf leakage limits should meet AERB guidelines.
i) Leaf position end position and side position accuracy and reproducibility – to be specified.
j) The minimum & maximum leaf speed – to be specified.
k) The carriage speed – to be specified.
l) Penumbra for all square fields with or without MLC – to be specified.
m) Should be capable of performing multiple static fields and dynamic multi-leaf collimation,

IMRT & Arc IMRT treatment.
n) There should be facility to treat patients conventionally, using blocks without MLC.
o) Should be integrated with planning system, CT simulator, RFA and/or MRI via planning system
p) The MLC workstation must have user interface, can open or close desired patient file, can load

treatment plan, graphical beams eye view of the MLC leaf and collimator jaw position as well
as 3-D transparent image of the surface contour, body organs and gross tumor volume, clinical
target volume and planning target volume as planned in the treatment planning system.

q) Maximum static field size and maximum static aperture field size to be specified
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r) Maximum IMRT field size to be specified.

13. IMRT TREATMENT DELIVERY:

The LINAC should be capable of performing Step & Shoot and Sliding Window delivery and all
necessary planning system, software and algorithm should be offered. (Details given in section
titled 3-D TREATMENT PLANNING SYSTEM WITH MULTIPLE WORKSTATIONS below)

14. PORTAL IMAGING SOLUTIONS:
 The electronic portal image system shall be based on Amorphous Silicon Flat Panel

Detector Based Technology.
 Should be able to take images at any gantry angle with variable X-Y-Z movements. Should

have motorized Robotics Arm with remote control but it can be operated mechanically in
case of power failure.

 The size of the flat panel shall be at least 30 cm x 30 cm with a resolution of not less than
1024 x 768 pixels. Higher active imaging area and better resolution will be highly
preferred.
Necessary hardware & software with licenses to be provided for imaging and portal
dosimetry for IMRT QA to check the machine fluence of the planned treatment and auto-
verification with planning fluence.

 Mention size and pixel of the detector.
 Mention full active viewing area.
 Mention number of bits used in detector digitizer.
 Mention minimum detector dose to acquire a full field image.
 Minimum time after acquisition required to display image shall be as less as possible.
 Mention image acquisition rate per frame.
 Mention range of lateral and longitudinal movement.
 Mention type of read out provided for movement and its location.
 There should be a collision detection/avoidance system (specify detail).
 Specify beam energy at which system can be used
 Dose rate for portal image acquisition to be specified
 Minimum and maximum settable exposure to be specified
 Contrast resolution to be specified.
 Necessary QA tools for EPID to be provided.
 Imager alignment to mechanical isocentre to be specified
 Highly preferable: Facilities for Portal dosimetry.

The model or version of both the LINAC machines must be on Digital Platform and launched on or
after Year 2010
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The LINAC Machines (High End High Energy LINAC & High Energy
LINAC) specified above should have mandatory beam matching
facility

3) 3-D TREATMENT PLANNING SYSTEM FOR BOTH THE MACHINES WITH MULTIPLE
WORKSTATIONS

Advanced approved latest 3 dimensional treatment planning system (TPS) for both the machines
that should be capable of planning for conventional radiotherapy, 3D Conformal Radiotherapy
(3DCRT), Intensity Modulated Radiotherapy (IMRT), Volumetric Modulated Arc Therapy IGRT
(including CBCT planning, 4D Planning including solutions integrating respiratory motion), SRS,
SRT, FFF planning and SBRT with both forward and inverse planning with adaptability for future
up gradation shall be supplied. Any software up gradation within 5 years of procurement should
be incorporated free of cost by the vendor. Virtual simulation software should be part of the
planning system. The system should have an integrated patient data base that is accessible to all
radiotherapy applications present in the division through planning and contouring workstation. It
should work on client server architecture. The server should not be counted as a planning system.
The planning system offered should be latest version available with the company.

Single TPS solution for all kind of planning facility 3D CRT, IMRT, VMAT, SRS & SRT with
localizers is preferable

Recommended single unified integrated for OIS & TPS

Teaching & Training Box with complete departmental setup in non clinical environment is
preferable

 Hardware

Latest window based workstation with  latest hardware ( Processor speed, hard disk memory,

RAM, video card, hard drive, tape drive, CD RW, DVD reader writer, modem, keyboard and

mouse) at the time of purchase should be supplied. The TPS and its workstations should have

20" or more flat panel monitors. Three (At least 1 A3 printer) advanced colour laser printer

with network connectivity shall be provided. New cartridges for the printers to be provide

twice a year and as on need based for a period of five years.    A3 Scanner of high quality for

data acquisition from plain X-rays, CT/MRI films should be provided. Appropriate battery and

UPS for smooth running of the TPS to be provided with facility for replacement of batteries as

and when required for a period of 5years.

No of workstations to be provided: Five (5)

With capability of planning:   Two (2)

With capability of contouring: Three (3)

Optional:

With capability of planning: One (1)

With capability of contouring: One (1)
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 Planning and contouring software
Should have the following specifications:

 Virtual fluoroscopy Isocentre placement from AP and lateral DRR'S, auto computation of
isocentre from target volume should be possible. Editing of origin placement in the reference
slice and computation of isocentre with reference to origin. Should calculate each phase of
treatment plan independently and as a composite plan. Should plan for the following
combination:
Photon-Photon
Photon-Electron: All energy combinations
Electron-electron: all energy combinations

 Dose and marker point definition. Export of isocentre coordinates with reference to origin to
laser control system. The system should support multi laser marking software. Provide pre-
defined structure templates that can be used for all type of treatment. Must be able to
add/subtract predefined organs and /or parts of organs for defining areas of interest. Tool to
match MRI, CT and PET image using reference point should be available. Mutual matching
algorithms must be available to auto match images using different modalities. It should be
possible to display the calculated dose on sagittal, coronal and arbitrary planes and on MR,
PET and fusion images. Should be fully integrated with the record and verify system. Should
support addition of bolus of different thickness.

 Volume definition should be possible using Volume Segmentation using threshold, Free hand
contour tracing, Contour editing, 3D anisotropic margins etc.

 Volume delineation should be possible with Free hand contour tracking or Advanced volume
segmentation using threshold in 2D or 3D or with predefined shapes. Various contour editing
tools to modify the contour at any plane should be possible.

 Contouring options in Axial, Sagittal, and Coronal or in any oblique planes must be available.
 It should be possible to do manual, semi-automated, fully automated contouring /

segmentation in the images. Library based advanced auto-contouring facility will be highly
desirable

 The software should have facility for automated uniform or non-uniform margins. For example
it should be possible to expand the clinical target volume (CTV) three dimensions by same
magnitude or by different magnitudes to define the planning target will be considered as not
meeting the requirements.

 It should be possible to copy one organ to another with margin; add margins on a single slice,
a range of slices or all slices.

 It should also be possible to interactively edit the contours with user choice of segments to
reject or accept.

 Interpolate algorithm should be available to provide interactive, shape based interpolation –
i.e. after contouring only in selected slices, the algorithm should automatically interpolate the
closely fitting contours in other slices. Interpolated contours may be edited: accepted or
rejected.

 The DRR/BEV image should display the machine diagram to allow real-time checking of
machine and patient geometry.

 Auto-outlining with Non-Uniform Margins.
 Facility to contour on coronal and sagittal and on any arbitrary planes.
 Knowledge based auto countering with anatomical atlas (Preferable)
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 Image Fusion Software
 This should include automatic and interactive image registration and fusion of CT with

MR/PET/SPECT images for treatment planning.
 This should include real time image reformatting and fully automated image alignment.
 3D Fusion display with delineation of target in the fused image should be available.
 Highly preferable: Deformable registration facility.
 Networking System

Latest version of networking software with standard server to be provided and installed for
local area networking compatible with the TPS, Machine, treatment console, CT Simulator &
MRI (if any). Preference will be given to minimum 64 bit digital networking system. Full
network connectivity between the LINAC, the oncology information and treatment record &
verify system, workstations on either locations, all imaging treatment planning and treatment
delivery system on both locations must be established. Provision must be available for adding
more work stations. Storage media for archiving and export through Ethernet and TCP/IP
format must be provided.

 The TPS should be of the latest & able to network with LINACs, Radiotherapy CT Simulator,
HDR Brachytherapy machine, any diagnostic system etc.

 Imaging Tools
DRR features
Interactive DRR calculation mode must be available Automatic window width/level selection
for DRR. DRR should be interactively updated when the isocenter position is modified should
be possible to highlight or suppress different density regions in the DRR Printing of DRR
images should be possible. The DRR generation methods should include normal summed,
MIP and volume rendered (for soft tissue / bone weighted DRR).
DRR presets should be user defined Macro function to save a series of frequently used steps
should be available.

Specify DRR image enhancement tools to improve DRR image quality Reconstruction of DRRs
should be real- time or sub-second Direct printing of DRR on laser film should be possible.

Real-time displays of DRR as beam parameters are changed.

It should be possible to transfer DRR and BEV images to EPID of Linear Accelerator.
Depth Control in oblique projections must be possible

Cross-hair display on DRR to provide scale information.

 IMRT
Support for coplanar and non-coplanar beam arrangements and synchronous IMRT
optimization with delivery by Sliding window /static step and shoot should be available. QA
data generation tools per beam and per plan. Support for multiple MLC vendors. IMRT QA
tools. Ability to run IMRT plans on phantoms to create digital composite files for film
comparison. Dose QA export to IMRT plan verification software. Intensity map BEV display.
Offered IMRT module can have MLC segmentation settings as Minimum number of monitor
units per segment, Maximum number of MLC segments per plan, Minimum open area per
segment and Minimum number of open leaf pairs per segment.
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Should have full integration with IGRT planning and delivery - should be able to send DRR of
desired gantry orientation to IGRT system for comparison with KV/MV radiographic image to
determine patient shift. It should also be able to send CT images to IGRT system to compare
with reference CT images. Should be able to import Cone beam CT images from Treatment
machine and compute dose on the imported images to evaluate dose to critical structures of
the patient during treatment. If IMRT is delivered as a boost dose after delivery of partial
treatment by conventional 3D-CRT plan, then it must be possible to incorporate the delivered
plan to optimize the IMRT treatment plan. It shall include IGRT software also.

Advanced library based intuitive fast and adaptive planning solution shall be highly
preferable.

A method for estimating Dose Volume Histograms (DVHs) based on patient geometry
(structure set) and previous knowledge contained in a set of existing patient cases.
Based on the estimated DVH and plan prescription the system defines optimization objectives
that are a good starting point for the optimization. This makes IMRT and VMAT planning faster
for the user.
The estimate provides a good starting point for the current patient based on your previous
planning knowledge. Also Equivalent Dose-Distance histogram (EDD) will be preferred.
Equivalent Dose in a voxel depends on the distance of the voxel from the field origin and the
dose of the target that the fanline crosses.
System to leverage IMRT planning experience of larger institutions to automatically create high
quality plans for outside clinics, feasibility by generating plans from an outside institution by
adapting plans.

 DICOM Import and Export
All required licenses for DICOM 3.0 and DICOM RT import and export through network
between various imaging and treatment systems which are available or to be procured in
future (CT, MRI, PET and Simulator) must be provided. In addition to DICOM 3.0 and DICOM
RT the vendor shall also provide DVD based connectivity. The system should be able to
acquire and display on-board 2D and 3D volume images of the patient immediately prior to
treatment. The network provided should be able to transfer images to (from) EPID/CBCT from
(to) TPS and simulator and additional workstations.

 Calculation Algorithm
The TPS should include at least two calculation algorithms each for photons and electrons,
pencil beam, Convolution superposition, Collapsed cone and/or Monte Carlo or equivalent
for photons and Monte Carlo algorithms for electrons. Advanced accurate dose calculation
algorithm will be highly preferred.

 Configuration of Treatment Parameters
Beam Data entry via keyboard, digitizer, and water phantom. Should accept data from
standard Dosimetry systems. Generation beam parameters: Gantry/ collimator/ table
conventions/ single and dual asymmetric jaw limits/ PDD/OAR/TAR/TPR/BSF/Phantom scatter
correction factor/ wedges/ blocks. Should accept physical / motorized or dynamic wedge
parameters. Multi-window overlay of measured vs. generated depth dose and profiles and
multiple tray factor definition for each treatment machine should be provided.
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 Utilities
The following facilities should be available: Template plan storage/ recall including graphics
layout. Single/ dual asymmetric jaws. Manual divergent blocking. Automatic blocking with
margin. MLC planning. Automatic MLC shaping with changes in machine parameters.
Enhanced dynamic wedge. Virtual wedge, motorized wedges. Arbitrary weight point location.
Relative dose, absolute dose or MU weighting. Bolus. 3D Room's eye view with real time
rotation of wire frame, solid and transparent structures and dose clouds. Transverse, sagittal,
coronal and oblique views with/ without CT. BEV with variable content display. Export of DRR
in DICOM secondary capture format. Real time display of doses on sagittal, coronal and
arbitrary planes. Global hot spot display.MU/time calculation for both photons and electrons.
Dose profile generator. DVH: differential and cumulative with multi plan comparison.

VOLUMETRIC MODULATED ARC THERAPY:

Both the planning systems should have support volumetric modulated arc therapy treatments,
delivering comparable or better dose distribution as IMRT. VMAT Delivery for a single linear
accelerator with the capability to simultaneously modulate aperture shape, dose rate, and
gantry speed continuously through 360 degrees of gantry rotation, during an arc beam
delivery. When coupled with VMAT Planning and a VMAT - compatible information system,
the TPS should have the capability to generate IMRT-quality or better dose distributions in a
single, optimized arc deliverable by the accelerators.

FEATURES
- Latest version of Inverse Planning software for VMAT with option for SRS/SRT/SBRT should be

offered
- Simultaneous modulation of MLC aperture shape, beam dose rate, and gantry rotation speed

during beam delivery
- Radiation beam is continuously and smoothly modulated for dose rate
- Provides IMRT-quality dose distributions in a single arc/multiple arc delivery in

minimum possible time.
- Should be capable to generate superior plans while limiting leakage, scatter and integral dose

to the OARs
- Seamless connection with compliant R&V systems
- Should be Capable to perform Single and multiple arc capable Non-coplanar arcs for support

of stereotactic radiotherapy and SBRT
- Gated VMAT is preferable

SRS, SRT AND SBRT SOLUTIONS:

Necessary hardware and software solutions (including image acquisition, fusion, segmentation,
planning, evaluation, record and verification) for Frame based/Frameless SRS, SRT and SBRT
using same MLC to be provided by the vendor, specifications  of which are to be mentioned
and those should be US FDA,CE,AERB compliant. IGRT planning and delivery solutions for
the same to be provided and specified. Necessary QA tools (hardware and software) to be
provided and specified.

The vendor should include non-coplanar imaging with the help of LINAC independent room
based KV imaging with 2 floor mounted X-rays and 2 ceiling mounted detectors for all
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frameless SRS and SBRT treatment which involves non-coplanar delivery of treatment with 6D
corrections

OR
Equivalent technology having advanced image guidance package with
triggered/prompted imaging. It should be based on MU, time or gantry angle along
with the fluro imaging. It should have 3D/4D imaging capability during treatment
itself.

Optical Surface Monitoring System for frameless SRS - Optional

Cones to be provided for SRS / SRT.

OR

Integrated single MLC with 2.5 mm for SRS/SRT along with 5 mm resolution.

ONCOLOGY INFORMATION AND IMAGE MANAGEMENT/TREATMENT RECORD AND
VERIFY SYSTEM:

 Patient record & verify system for two LINACs.

 Transfer all parameters from TPS, Simulator to Accelerator for automatic treatment set up &
delivery shall be done.

 Transfer of portal imaging system data for comparison.
 Transfer & execution of MLC position parameters for normal treatment & IMRT treatment

including step & shoot & dynamic sliding window techniques from treatment planning
system should be provided.

 Should be networked with existing network system and all required interfaces should be
provided for all features such as IMRT, VMAT, IGRT, SRS and SRT.

 The LINAC should have the feature of ultrafast first automatic morning QA check in minutes
for the positional accuracy of gantry, collimator, MLC and jaws and beam constancy.with
clear pass/fail criteria.

IMAGE GUIDED RADIOTHERAPY (IGRT):

The vendor shall quote an IGRT verification system including solutions for management of
respiratory motion that should be FDA/CE approved and should be in clinical use in
renowned centers worldwide.

The system shall be based on Cone beam CT imaging. For image guidance,either the
digitally reconstructed radiograph from the planning system or a 2D image or a 3D cone
beam CT image set will be kept as the reference image and the appropriate image set
acquired on the subsequent treatment days will be compared against this reference standard.

The couch top should shift at least in three directions (x, y and z-axes) for IGRT required for
matching the patient's position with the reference image set which will then be computed by
the image guidance software provided.
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The software shall then drive the couch automatically to the desired position.

The software shall offer both automatic and manual matching modes.

It shall also be possible to do matching based on implanted marker seeds.
It shall be possible to use the cone beam CT images acquired by the LINAC for routine
treatment planning and the accuracy should be within ± 2% of the dose calculated using the
conventional CT images.

It shall be possible to acquire such image guided verifications and adjustments of patient's
position daily or on selected days during the course of treatment. All such data shall be
automatically stored in the database.

All data and image transfer shall be fully DICOM-RT compliant. Full DICOM-RT compliance
with all import/export licenses shall be provided.

Vendor should also provide DICOM-RT licenses for the existing planning systems with the
LINAC.

KV and MV Imager specifications should be as per US FDA, CE, AERB guidelines and details
to be mentioned.

Facilities for dynamic adaptive radiotherapy including adaptive re-planning will be highly
preferable.

Facilities for offline review (matching of images & shift calculation) is preferable

4D advanced IGRT software including software for 4D motion management and
management of respiratory motion should be provided.

There should be imaging during the beam on to facilitate intra fraction motion review (IMR).

Specific software for 4D image acquisition including 4D CT/4D CBCT with facilities for
MIP/ITV based solutions to be provided and specified by the vendor. Specific solutions for
respiratory motion to be provided and specified for treatment planning and delivery including
a gating / tracking or equivalent approach. External / Internal fiducial based or surface
contour based respiratory / tumor motion control hardware/software and all necessary
equipment thereof to be specified and provided.  All specifications should be as per US FDA,
CE, AERB guidelines.

VIRTUAL SIMULATION SOFTWARE:

Virtual Simulation Software with moving lasers compatible to CT Scan machine in this
institute shall be provided. An indexed flat CT table top for IMRT planning imaging purpose
shall be provided for the purpose. The Vendor shall ensure easy integration of the
Radiotherapy CT Simulator software for acquisition, virtual simulation and image transport
with the TPS and machine.

Backup Facility
Sufficient backup facility for storage of all information related to imaging, planning and
treatment of patient for 10 years with NAS Drive (minimum 20 TB usable space) with RAID
facility.
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E. DOSIMETRY AND QA EQUIPMENTS

DOSIMETRY & QA EQUIPMENTS TO BE MADE OF EITHER IBA OR PTW AS PER THE
FOLLOOWING SPECIFICATIONS.

Sl.
No. Specification Remarks Quantities needed

for 2 LINAC set up

Quantities
needed for 1
LINAC set up

1 RADIATION THERAPY BEAM ANALYZER 1 set 1 set
Require a full-fledged three dimensional Water
Phantom & Dosimetry System and therapy beam
analyser for performing Off-axis profiles, PDD,
point dose measurement, beam symmetry
tuning, Dose rate constancy check, vector scan
and TG51 lead foil measurement for low and
high energy Photon and electrons. All the
measurements should be computer controlled
and user friendly. All components comply with
national and international regulations and safety
rules. All components of the system and all
available options are controlled by the same
software that runs under Microsoft Windows .
The system should suitable to measure pulsed
radiation with fluctuation dose rate.

A robust and reliable 3D
water phantom along with
accessories are required
for the fast commissioning
of the linear accelerator

2 Water phantom 1 set 1 set
The scanning volume should be large enough to
scan and should not be less than 48x48X40 cm.
It should be square in shape and the system
should come with suitable thickness to the
avoid bending of the tank’s walls by water
pressure and water absorption of the acrylic
material. The reproducibility of a position
should be ±0.1 mm throughout the whole
phantom. The positioning tool should be there
to allow easy and exact positioning of the
chamber’s geometrical centre in the central
beam and at the water surface. Apart from this
the exact position of the chamber in the
radiation beam should be possible via
software/Pendant. The positioning speed should
be adjustable upto 50mm/s. The acceleration of
the step movement should also be changed as
and when required. The zero point, reference
point and limit of the different detector units
should be stored separately in the control unit
/Pendant. The control pendant should display
the actual position of the chamber position at
any given measuring time.

The system should be capable of performing fast
continuous mode / step by step mode.
Availability of both the mode will be preferred.

A rectangular/ square
scanning volume make
sures that the water
phantom measurement
correlates with the field of
view of the LINAC, which
is also square/rectangular.
A higher reproducibility
makes sures that the
repeated measurements
give the same value and a
faster scanning helps in
faster data collection and
hence faster
commissioning

2 nos of 0.13cc or 0.125 cc ion chambers, along
with detector adapters and 2 nos of 5m cables
should be provided

2 nos of 0.13cc or 0.125
cc chambers are needed
for scanning and reference
purpose.

The parent company should have direct service
staffs in India, for smooth and efficient
troubleshooting. The product should be robust
and reliable and the parent company should
have atleast 50 installed and working water
phantom systems in India.

This make sures that the
department gets a reliable
and robust phantom,
supported by the principal
company from India
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Sl.
No. Specification Remarks Quantities needed

for 2 LINAC set up

Quantities
needed for 1
LINAC set up

3 Water reservoir 1 set 1 set
The water reservoir should be atleast 180 litres
to store the water and can be pump and drain to
the water phantom as quick as possible. The
water Reservoir must be able to hold the entire
weight of the water without any change. The
weight of the whole assembly can be puss or
pull though the wheel with polyethylene or
equivalent. The lifting carriage should come
with the technology that keeps the height
absolutely accurate. The Lifting carriage and
Water Reservoir should be separate /integrated
for easy movements, must be imported and
directly from the suppliers.The water reservoir
should have a safety circuit that avoids the dry
pump running.

Automatic Lifting facility should be quoted
mandatorily. Provision for leveling water
phantom manually / automatically should be
provided.

Imported table and
reservoir make sures that
the accuracy and
robustness is not
compromised, even in the
accessories division

4 Control Unit 1 set 1 set
A separate control unit for controlling the
movement of the detector in any three directions
should be possible. The control unit should
permanently store zero point, reference point and
limit points for water phantom. It should have a
time constant of minimum 20ms and the leakage
current should be less than 200fA.

5 Control Computer 2 set 1 set
The latest version of Windows 7/8 Professional
computer/laptop (Intel i5/i7 processor, 8GB
RAM, 500GB harddisk, 2GB Nvidia graphics
card) should have all the latest feature with
color FULL HD monitor and with printer/plotter
(color) and branded UPS (30 min. back-up).

A powerful computer
ensures that the system
softwares run smoothly

6 The Software 1 set 1 set
Fully workflow oriented acquisition and analysis
software to increase efficiency  and to reduce
the commissioning and QA time of the LINAC
should be provided with the following
minimum properties:
-Masy data exchange with ImRT software system
-Support of all international and industry
protocols
-Licenses for installation of acquisition and
analysis software on up to five   workstations
Common settings:
-Complete settings in one window
-Visibility of connected controller and
electrometer
Queue Set-Up:
-Highlights discrepancies prior to measurement
-Queues pre-defined though adaptive/flexible;
measurements are prepared based on RTPS
Requirements
-Queue filtering and sorting base for grouping
scans and optimization queues functions for
modify, extend and exchange queues
-Import of RFQ files (queue files)

A user friendly and
comprehensive software to
complement the powerful
water phantom
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Sl.
No. Specification Remarks Quantities needed

for 2 LINAC set up

Quantities
needed for 1
LINAC set up

Data Acquisition:
-1D, 2D and 3D data views
-Online display of measurements and online
data analysis of each scan controller panel.

 Central axis check facility

 Adaptive scan optimization facility

 Output factor table

Data Analysis:
-Electron depth-curves/profiles photon depth-
curves/profiles TPR/TMR
-Isodose / Array calculation mathematics: add,
multiply, subtract and divide curves
data modification tools, e.g. rescale, move,
mirror
RTPS:
-Generation of measurements queue data
transfer plug-in module for new RTPS update
Archiving / Printing:
-Appropriate data archiving customized print
templates creation and export of tables

7 Administrative Data 1 set 1 set
Comprehensive documentation of the measured
data by automatic saving of the used measuring
environment should simplify the interpretation
of data even a long time. The used measuring
routine data can be reused either unchanged or
with some of the parameter changed. Data can
be printed and plotted in numerical and
graphical form on all printers and plotters that
are supported by windows. The administrative
data can be changed after saving the measuring
data. All measuring data should furnished
automatically with their administrative
information and comprehensive filter function
allows the easily selection of specific data. The
necessary software to network the 3D TBA
system with the existing 3D TPS in the
department of Radiotherapy must be offered.

8 Data Analysis

Various normalization should possible viz.
normalization to maximum for depth dose
curves, normalization to maximum or center for
profiles and normalization to maximum, enter,
position and value for isodose lines.
Homogeneity and symmetry should be
calculated automatically and various national
and international protocols can be selected.
Depth dose curves can be analyses according to
AERB protocols.

9
ARRAY DETECTOR for IMRT& Rotational
IMRT 2 sets 1set
The device must be based on ion chamber
matrix  with more than 1000 detectors, having
the facility to use with dedicated phantom with
3D dosimetry system having facility for
measurements of IMRT/ VMAT/Rapid-Arc and
should be caliberated for FFF applications at
high dose rate. The device should come with a
physical device to calculate the gantry angles for
VMAT/Rapid Arc plans. The chamber must be a
vented plane-parallel square shaped ion
chambers with  center to center spacing less

Ion chamber based
detector array make sures
that most accurate IMRT
and Rotational IMRT QA is
done. 1000+ detectors
ensure that the spacial
resolution of the array is
superior and hence no
information is lost. If the
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Sl.
No. Specification Remarks Quantities needed

for 2 LINAC set up

Quantities
needed for 1
LINAC set up

than 8mm. It should be able to use for the dose
verification of IMRT beams and routine quality
control of high energy photon and electron
beams by using the software. The device should
include a temperature and pressure sensor to
perform an automated correction of the
chamber signal (optional). The software should
allow for the Registration of measured vs
planned data, Complete IMRT verification of
measured vs. planned TPS data incl. 1D profiles,
2D isodose maps, DVH, automated verification
such as sum, (absolute difference, correlation,
multiplication, DTA (distance to agreement)
calculation, Gamma analysis, including
threshold and gamma angle
Histograms (for data sets and results) Region
(ROI) of interest analysis Time based analysis
(tables) e.g. start-up
License for complete DICOM for:
Import of planned 2D and 3D data from all TPS
supporting DICOM RT and RTOG formats
Import of EPID data via DICOM
Interface to DICOM compatible scanners (e.g.
Kodak CR, Agfa) via import of DICOM CR files

sampling time is less, this
ensures that the data
collection by the detector
is very fast. So be best
detector will have lower
spacial resolution along
with lower sampling time!

The parent company should have direct service
staffs in India, for smooth and efficient
troubleshooting. The product should be robust
and reliable and the parent company should
have atleast 25 installed and working IMRT QA
systems in India.

This make sures that the
department gets a reliable
and robust Rotational
IMRT QA device,
supported by the principal
company from India

A pin point chamber should be provided for
small field IMRT QA

.01cc chambers are ideal
for very small field IMRT
QA

10 Machine QA and Daily QA 2 sets 1 set
A comprehensive daily machine QA ion
chamber based detector shold be provided.
There should be atleast 300 ion chambers for
precise measurement. The system should be
capable of giving the parameters like analysis of
symmetry, flatness, penumbra, field width,
energy verification, dose output in a single
exposure. Additionally, it should be able to
perform MLC and wedge check,  light field vs.
radiation field congruence and  LINAC start-up
behaviour.  The software should be capable of
automated archiving in database, advanced
grouping, filtering & sorting, simple export of
data to Microsoft Excel, Water phantom
software and I´mRT software with only one
click. If the IMRT detector offered earlier is able
to perform the above tests, then the vendor is
allowed to quote for only the software needed
for performing the daily QA with the IMRT ion
chamber array.

Additional independent daily and monthly QA
device for checking central axis deviation,
flatness, symmetry, beam quality factor should
be provided and it should be operated either
wired or wirelessly.

Advanced LINAC QA
solution needed for the
daily/weekly LINAC check

11 Absolute Dosimetry and Detectors 2 sets 1set
A reference class electrometer with TNC
connector, with a sampling time of minimum
20ms should be provided. A farmer chamber

Reference class
electrometer helps in cross
caliberation of chambers
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Sl.
No. Specification Remarks Quantities needed

for 2 LINAC set up

Quantities
needed for 1
LINAC set up

0.65cc or 0.6 cc, 0.4cc parallel plate chamber
and 18m long triax cables with TNC connectors
should be provided. Adequate build-up caps for
(6MV and 15MV) farmer chamber should be
also provided. All chambers supplied should be
water-proof and should have TNC/M type
connection.

and TNC connector makes
sure that the elctrometer
can work with any TNC
chamber

The following items should be included in the
absolute dosimetry package - imported RW3
slab phantom of 30x30cm with adapter plates
for CC, FC and PPC, imported fluke survey
meter, a local D10/20 phantom, an imported at
least 25 cm variable depth phantom with
chamber insert for FC and CC, digital
caliberated thermometer and barometer.

30x30x30 cm fixed depth absolute dosimetry
phantom to be provided

Essential items needed for
Absolute dosimetry

12 SRS/SRT QA 1set 1set
The following items should be quoted for
SRS/SRT QA:
1. Reference diode detector along with
Stereotactic diode detector

Mandatory package for
SRS/SRT QA

2. Photon and Electron field detector
Necessary package for
SRS/SRT QA

3. Dedicated array detector for SRS & SRT QA /
Software solution for SRS & SRT QA.

These items ensure that
the SRS/SRT QA done is of
high quality

13 Warranty & Service Facilities
Five year warranty on all products should be
provided. Factory trained Application specialist
should be available in India to look after the
installation and maintenance of the systems.

Make sure that you get the
best support always

14 Additional item to be included
1) 5 boxes of 8x10 inches & 5 boxes of
14x17 inches Gafchromic flim for QA
purpose

1 Set 1 Set

2) Imported Specific phantom for image
verification

1 Set 1 Set

3) Digital pocket dosimeter – 04 number
4) A3 Flat bed film scanner with necessary
software for dosimetry analysis
5) Iso-alignment device for verification of
the iso-centre and light field congruence
6) Dedicated phantom for IMRT  (both
homogeneous and incorporating
inhomogeneities mimicking actual patient
anatomy like lung etc) for all steps from
imaging to dose verification and SRS
(including capabilities of imaging, image
fusion,  absolute, relative and point-dose
dosimetry measurements at isocenter and
at exact positions off isocenter. This should
allow for a seamless evaluation of dose as
well as geometric accuracy, including
CBCT and MV/kV alignment.

Vendor must add necessary dosimetry & QA equipments, which they feel to be essential for their
offered machine but not mentioned in this tender document
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F. MISCELLANEOUS

 Internet broad band speed connectivity and Local Telephone facility should be provided
and maintained by the vendor only. Necessary support for the same shall be provided by
the local authorities.

 One LCD Projector with a projection screen of latest make to be provided.
 Five books of most recent edition on IMRT, IGRT and Radiotherapy and Medical Physics

along with online access to any intensive planning / QA / delivery resource for academic
use to be provided.

 Intercom system as per departmental requirement must be provided.

G. MOULD ROOM ACCESSORIES TO BE SUPPLIED WITH LINEAR ACCELERATOR:

Qty to be supplied

Sl. No. Medical College Qty
1 NRS MCH 1 Set
2 R G Kar MCH 1 Set
3 MCH, Kolkta 1 Set

One set of Mould Room accessories consist of the following items,

1. Vac. Lock   System - Nylon   re-enforced   blue   urethane materials with one suitable vacuum
pump for the system (complete set).
Item Qty
Breast & Thorax 6
Hip & Pelvic 6
Whole Body 6
2. Electron block cutter system with accessories 2 sets
3. Various sizes holders to accommodate electron cut out of available electron
applicators, cadmium free low melting alloy

100 pcs

4. Immobilization Devices (Following Mould Room equipments are to be provided)
All the products should be imported, if available and all immobilization devices must
have certified dosimetric property for different energy. All immobilization system must be with
suitable storage cabinet
Carbon fibre breast board with biaxial arm support for 2 sets versatile set up
options and abdominal board CT imaging with 80 cm aperture

4 nos.

Hip-pelvis board for pelvis & lower abdomen region 4 nos.
Carbon fibre Head & Neck base plate and Head rests with low & regular
correction of standard make A to F

4 complete
sets

Carbon fibre tilting Head & Neck base plate 2 sets
Carbon fibre prone head holder with immobilization facility 2 sets
Tilting/ Pituitary base plate for head with immobilization facility 2 nos.
Prone breast board 2 nos.
Blue cushion Thorax Abdomen- 0 wedge 4 nos.
Foot rests & knee rests 4 sets
Breast callipers (digital) 4 sets
Multipurpose support cushions of various shapes 4 sets
Immobilization straps for various sites 4 sets
Digital water bath for thermoplastic precuts 2 no.
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Heat gun 2 no.
Gel Bolus sheets 40 x 40 cm of thickness 0.5, 1, 1.5 and 3 cm 15 each
Styrofoam cutter for photons 1 no.
Styrofoam cutter for electron 1 no.
Alloy melter 1 no.
Low/medium melt alloy 50 kg
Styrofoam blocks 12”x12”x3” 1 set
Styrofoam blocks 12”x12”x1” 1 set
Body calliper 2 nos.
Curved stainless steel caliper 2 nos.
Tissue compensator 2 sets
Rectal marker 2 nos.
CT markers (2mm dia) 500 nos.
MRI markers 200 nos.
Shoulder traction device for shoulder depression 4 nos.
Testicles shields (clamps) 2 sets
5. Customised Thermoplastic Immobilization precuts
Head & neck 300 pcs
Head 150 pcs
Pelvis (supine) 150 pcs
Pelvis (prone) 100 pcs
Perspex sheets with adjustable stand arrangement for beam filtering for Total skin
Electron Beam Therapy and Whole body Irradiation.

1 of each

Tattoo ink 10 bottles
Thorax Abdomen wedge 5 degree 4 nos.
Thorax Abdomen- Arm rest – low 4 nos.
Knee & leg positioning cushion- low 4 nos.
Knee & leg positioning cushion- Base plate extension 4 nos.
Grip pole- Complete system 4 nos.
Side Panels for Vacuum cushions (set of 4) 4 nos.
Leg separator Low 4 nos.
Block 20mm in Reg Density 4 nos.
Wedge 9 Angle in Reg Density 4 nos.
Block 20mm in Carbon Fiber 4 nos.
Wedge 9 Angle in Carbon Fiber 4 nos.
Up gradation kit for SBRT consisting of Indexed knee support, Indexed foot
support, Pressure belt with manual pump, indexable knee & foot support and two
pin Index bar

1 set

CIVCO/MICROMEDIX trUpoint ARCH (or equivalent) Starter Kit Including Frame,
Acrylic Base plate, Storage Base, 1bx of SRS Thermoplastic, 10 Custom Head
Supports Impression Putty, 12 Bite Cups, 12 Bite Trays and a Putty Dispenser

1 set

To install the Mould room facilities the demarcated area is to be prepared to make a room for
Mould room facility. An indexed stable flat top couch of good make along with fixed sagital LASER
in-tune and aligned with the sagital LASER of the CT simulator and treatment room should be
provided at the ceiling of the mould room.
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H. WARRANTY / GUARANTEE:

The whole linear accelerator with all accessories including the TPS and other related hardware
and software included with the machine should have a detailed warranty for a period of 5
years (60 months) from the date of commissioning approval. The water chiller UPS and CCTV
system shall also be included under the warranty. The entire setup including LINAC machine
alongwith all accessories, ancillaries, Hardware & software etc under the scope of the work of
the bidder should be under warranty for a period of 5 years (60 Months) from the date of
commencement of patient service which will be officially considered as date of
commissioning and handover of the entire set up to the concerned Medical College Authority.

 CMC :

A Comprehensive Maintenance Contract (CMC) should be quoted for a period of 5 years (from
6th to 10th years year wise) after expiry of 5 years of warranty for linear accelerator as a whole
along with the TPS and other related hardware and software included with the machine and
for all the accessories both essential and supportive (which shall be of foreign make from
reputed manufactures) and for all types of consumables those to be supplied. The water chiller
UPS and CCTV system shall also be included under the CMC.

 UPTIME WARRANTY:

The up-time warranty should be minimum 97% both during warranty and CMC. The
calculation will be based on 24 hrs. a day, 365 days a year basis.

 TRAINING OF STAFF:

In order to fully and optimally utilize the equipment free training shall be provided as noted
below:

The Vendor shall arrange for training inter alia clinical trial at an appropriate facility for up to
two Physicists and two Radiation Oncologists from each centre where machine will be installed
for at least two working weeks.

In addition to that, the vendor should provide on-site training at each of the centre for
Radiation Oncologists, Physicists and Radiation Technologists of the Department for a period
of not less than three working weeks by trained personnel for the seamless functioning of the
entire system.

I. GENERAL CONDITIONS AND REQUIREMENTS:

 Life span of LINAC machines should be minimum of 10 years. The bidders should provide all
necessary spare parts & services for satisfactory functioning of the equipments for the period.

 No conditional warranty like mishandling, manufacturing defects etc. will be acceptable.

 The cost of the CMC shall be quoted in Indian Rupees. All the items of the entire system, be it
warranty or CMC period will be supplied from reputed manufacturers abroad and not from
India.

 In the above specifications wherever the word 'shall' is mentioned, it is taken in the meaning
that the required feature/facility/procedure specification/standard is mandatory. All claims
regarding meeting of the specifications shall be duly supported by appropriate, latest
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technical catalogues / brochures from the manufacturer. Simply stating that the equipment
meets the specifications is not sufficient and any such quotations will be summarily rejected.
Computer printed documents or laser printouts will not be accepted as technical
catalogues/brochures. During the warranty and CMC period, all software up gradation/s of
any and all of the machine and allied systems shall be provided free of cost.

 The vendor shall submit a compliance statement point wise in regard to the specifications
asked for in the tender. It will be responsibility of the vendor to go through all the tender
requirements carefully and accordingly address each and every point about their compliance.
The compliance statement shall preferably be made in an Excel worksheet. The soft and hard
copy of the compliance statement shall be provided. The yes or no statement mentioned in
the compliance statement shall not be contradicted in the tender document.

 The vendor shall supply all the items required for running the entire Linear Accelerator system
(including   all   parts consumables and   non-consumables, imported or local). This assurance
will remain valid for the entire life of the Linear Accelerator system. This assurance includes
supply of all the parts required for proper functioning of the entire unit even if those have not
been mentioned in the tender specifications advertised and the supply order / agreement
contract. The Company shall carry out all the regulatory clearance required for installation,
commissioning proper clinical use of the entire Linear Accelerator till the time the machine is
functioning. The company shall coordinate the preparedness of the site for housing the Linear
Accelerator and the shipment and delivery of the system to the Hospital complex so that the
machine does not remain idle. The insurance up to the date of commissioning for the entire
system will be company responsibility. The company shall not request the Hospital to
purchase any items for 10 years from the date of commissioning which includes five years
warranty and subsequent five years as CMC. The payment with regard to CMC will be made
to the company by the Hospital at the end of every year of successful maintenance which will
be certified by the user. The company will supply all the quality assurance tools/gadgets
required for the smooth functioning of the machine for entire life of the machine. The
company shall supply all the items required for remote diagnosis and servicing. The company
shall provide networking with the existing systems of the Hospital like TPS and the future
purchase of any equipments in consultation with the vendor concerned (The cost of license
from the respective vendors of the above equipments available in the department will be
quoted).

 The custom duty/cost of insurance etc. for procuring the machine for the commissioning and
any subsequent spare part /accessory etc. will be paid by the company at least for the entire 5
years of warranty and 5 years of CMC.

 The IMRT, IGRT LINAC system shall be FDA/CE approved and type approved from the
regulatory body AERB, Mumbai. Year of manufacturing of the unit and average life of the unit
must be mentioned. The suppliers shall bear all responsibilities and expenditures relating to
transportation, custom clearance, loading, unloading, insurance of the equipments till
commissioning, pre-commissioning approval of AERB and handing over the machine to the
hospital authority.

 The acceptance/performance tests will be done as per AERB protocols and any deviation from
their tolerance limit shall not be accepted. Dispute if any with regard to the tender shall be
settled in the court in the jurisdiction of Kolkata, West Bengal.

 The LINAC system will be installed in the building (as per Layout plan approved by AERB).
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Vendor shall inspect the site and assess according to the need of the specific machine which
will be supplied. Any masonry, electrical or other work, if it is not done required for
installation including finishing of treatment room and control area walls, floors etc. or any
minor alteration / adjustments of the same will be completed by the vendor on a turnkey
basis.

 All furniture for the control area, planning systems, work stations, treatment room and patient
waiting areas are also to be supplied by the vendor. Those must be of modern and reputed
make in keeping with design and functioning of the entire area.

 Vendor shall quote their optional items separately as described in the specifications. Optional
or additional items not included in the essential items of the tender, if available may also be
quoted by the firms as optional features, separately with individual prices. These may include
advanced features/special features/advanced clinical applications etc. However, if the Hospital
wants to purchase anyone of the optional items in future, the prices can be taken as frozen
until the expiry of warranty period. (The technical and price bids of such items shall be quoted
separately item wise and not with the main equipment).

 Last Man out Switch to be installed in LINAC Bunker by the vendor as per guidelines of AERB.

 One good quality Radiation survey meter & Gamma zone monitor for each Medical College &
Hospital.

 Sulfer Hexa-fluride (SF6) gas cylinder to be supplied throughout the warranty period and same
to be included in CMC thereafter.

 Vendor should add the necessary dosimetry equipments & accessories which they feel to be
essential for their offered machine but not mentioned in this document.
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The Scope of Work for Turnkey –
GENERAL

1. The prospective bidders shall inspect the proposed site for HIGH END HIGH ENERGY &
HIGH ENERGY LINAC at R.G. Kar MCH, NRS MCH & MCH, Kolkata before submission of
tender. Tenderer’s are advised to acquaint themselves with access to site, location of work
and any other matter relating to availability and carriage of construction materials. The
construction of the concrete shell of the Bunker (LINAC ROOM) has already been built by the
respective institutes. The turnkey work shall include all other site preparation work required
for installation and functioning of the LINACs at the proposed sites. The selected bidder shall
submit 3D view of the interior work to be under taken for approval of WBMSCL.
Along with interior works as specified in details, the scope of work for Turnkey shall also
include the following,

a) Remaining necessary civil work except enhancement in thickness of walls and ceiling
of concrete wall and extension of concrete wall in the present bunker already
constructed at RG Kar MCH and NRS MCH.

b) Electrical, Plumbing, Furnishing, Air-conditioning and Fire fighting works.

c) Necessary Heavy Duty wooden door and aluminium panel glass door to be provided
in the waiting area of the ground floor at NRS MCH where ever required in RG Kar
MCH.

The drawings of the proposed LINAC units at the 3(three) Medical Colleges are attached.

2. While preparing the plan, the following aspects have to be addressed,
a) Easy movement of the patient stretchers / trolleys through corridors and doors.
b) Adequate Radiation shielding as per AERB norms, if necessary.
c) Supply of furniture like desk, chairs, shelves, locker etc.
d) Supply of Patient stretcher and other furniture / accessories to make the LINACs functional.

3. The intending bidders are to calculate the cost of necessary Turnkey job (site preparation
and interior works) based on the area as demarcated in the site wise drawings attached with
the tender document. The room wise details of the interior works shall be undertaken by the
supplier at the LINAC centres of the Medical Colleges has been detailed in the table below,

Sl. Room R G Kar
MCH NRS MCH MCH, Kolkata Interior works (Civil

&lighting)

1 LINAC Treatment
Room 2 2 1

Wall up to false ceiling &
Floor ( Granite)

False ceiling, Skylight,
Lighting

2 Control room 2 2 1
Wall up to false ceiling &

Floor ( Granite)
False ceiling, Lighting

3 Equipment room 1 1 1 Floor ( Kota), Wall up 2100
mm (Ceramic tiles), Lighting

4 Changing enclosure
(Within LINAC with Curtain)

2 2 1
Wall up to false ceiling &

Floor ( Granite)
False ceiling, Lighting

5 Treatment Planning
Room 1 1 1

Wall up to false ceiling &
Floor ( Premier Tiles)
False ceiling, Lighting
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6 Mould room 1 1 1
Wall up to 2100 mm & Floor

( Premier Tiles)
Lighting

7 Physics Accessories
Room 1 1 1

Floor ( Kota), Wall up to 2100
mm (Ceramic Tiles),

Lighting

8 Nursing station 1 1 1
Wall up to false ceiling &

Floor ( Premier Tiles)
False ceiling, Lighting

9 Technician room 1 1 1
Wall up to false ceiling &

Floor ( Premier Tiles)
False ceiling, Lighting

10 Physicist room 1 1 1
Wall up to false ceiling &

Floor ( Premier Tiles)
False ceiling, Lighting

11 Doctor’s room 1 2 3
Wall up to false ceiling &

Floor ( Premier Tiles)
False ceiling, Lighting

12 Patient waiting area 1 1 1
Wall up to false ceiling &

Floor ( Granite)
False ceiling, Lighting

13 Chiller room 1 1 1
Wall up to 2100 mm -

Ceramic Tiles, Floor- Kota,
Lighting

14 UPS Room enclosure 2 1 1
Wall up to 2100 mm -

Ceramic Tiles, Floor- Kota,
Lighting

15 AHU room 1 1 NA
Wall up to 2100 mm -

Ceramic Tiles, Floor- Kota,
Lighting

4. CIVIL WORK

a) Construction / modification work including construction of brick wall if any, plastering,
flooring as per the approved plan and equipment layout plan.

b) Construction of renovation / modification demolition, exaction, filling work including
construction of full or half brick wall if required, plastering, flooring as per the
approved plan and equipment layout plan. Necessary openings/ niches/ cut-outs,
wherever required as per drawings and asked for by WBMSCL, shall be provided by
the contractor without any extra cost.

c) Making surface good for floor modification for installing the LINAC.
d) Platform for unloading and shifting the LINAC; if necessary.
e) Cable tray, trench & channel – necessary trenches, cable tray and channels at required

locations.
f) Anti-termite treatment and pest control should be done in and around the facility once

in a year. The entire complex will be made rodent/pest proof.

5. Details and Tonnage required for Air Conditioning: As per Annexure 1, 2 and 3

6. Specification of materials
a) Flooring:

Granite- 2400 x 800 mm or bigger good quality heavy duty hard Granites of 18 mm thick
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Premier Tiles - 800 x 800 mm mirror polished premier quality double charged joint less
vitrified tiles
Kota - Heavy Duty Hard Kota of 18 mm thick

b) Walls:

Granite - 2400 x 800 mm or bigger good quality heavy duty hard Granites of 18 mm thick

Premier Tiles- 800 x 800 mm mirror polished premier quality double charged joint less
vitrified tiles
Ceramic Tiles- Premier quality joint less Glazed ceramic tiles of size 450 x 300 mm

Note: Epoxy base resin should be added with cement mortar with necessary key stone while
fixing of the Granite

c) Rest of the Rooms and above false ceiling: Two coats Plastic Emulsion Paint over 2 coats of
wall putty including primer over the false ceiling.

d) False Ceiling:
Mineral fibre board with powder coated GI grid at LINAC room, control room, lobby and
patient preparation areas.

7. PLUMBING WORK
1. All water pipes and fittings shall be of high density polythene of approved and standard
make. All plumbing accessories should be of standard make.

Note:
2. All sanitary wares & CP brass fitting & fixtures shall be of first quality with ISI mark (unless
otherwise specified) and shall be of the make as per the latest approved list of materials as per
list of approved make/model, if any. They shall be got approved by WBMSCL before
incorporating in the work.

3. All the items include testing after completion of the work. Concealed/underground GI pipe
line is to be wrapped with hessian cloth and painted with two coats of anticorrosive paint.

8. ELECTRICAL WORK:

1. The supplier shall be required to specify the total load requirements for the LINAC centre
including the load of air conditioning, room lighting and for the accessories if any. The supply
line will be provided by the Institute up to one point within the LINAC centre. Few lights in
each room shall be connected to the UPS to provide emergency lighting.

2. The electrical work shall include the following:

a. Wiring – Wiring with colour code for all types of points and plugs etc. All interior electrical
wiring – with main distribution panel board, necessary vertical TPNMCBDBs to control
MCCBs, TPNMCBDBs and SPNMCBDB if any necessary. Every point should be wired with
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both neutral and phase and earth separately from the copper link bar of phase, neutral and
earth. Copper link Bar should be housed into the switch board on 1.1 KV grade insulators.
There should not be any joint in between of any two terminals of all the installations. The 3
wires system shall be of copper wire (minimum 1.5 Sq-mm) of different capacity as per the
load and should be of renowned make as listed below.
b. All the internal wiring including that of telephone, LAN, DICOM & PACS etc. will be of
concealed variety.
c. Earthing: Double earthling with copper plate for the LINAC and all accessories should be as
per ISO rule (Earth to Neutral not exceeding 3 volt/ as per equipment requirements).
d. Switches light and power points should be of modular type and of standard make as listed
below.

e. General lights – LED Lights of 400 LUX
f. Sky Light should be in the ceiling of LINAC room. All wires used must be FRLS (Fire
Retardant with low smoke) type only

9. AIR CONDITIONING: All rooms mentioned above need to be air-conditioned. Ductable
central AC for LINAC room and control room and split AC units (5 Star) for other rooms in the
specified areas and should be used according to room requirement and suitability. Humidity
control should be provided to effectively eliminate moisture condensation on the equipment.
The Air conditioning system should be designed with standby provision to function 24 x 7.
The outdoor units of AC should have grill coverings to prevent theft and damage. Exhaust fan
is required in toilet.
The site wise requirement of ACs and its specifications are given in Annexure 1, 2 and 3

Dehumidifier: Two of 2 tonnage per LINAC should be provided.

10. Environment specifications:
a) Humidity range: Relative humidity 60% and 80% in all areas except equipment room

which shall be as per requirement of the equipment.
b) Temperature ranges: 22 +/- 2° C in all areas throughout the year, except equipment room

which shall be as per requirement of the equipment.
c) Air conditioning load: The heat load calculations and maintaining the desired temperature

and humidity shall be the responsibility of the supplier.

11. FURNITURE REQUIREMENT:

MEDICAL COLLEGE & HOSPITAL, KOLKATA
Sl.
No. Rooms Required facilities Remarks

01 TPS room

16 ft long tailored made table for
installing 4-6 computers printers etc
06 Chairs,  one Almirah, One view
box

02 Mould Room One standard table, one cabinet
03 LINAC console 8ft long tailored made workstation

04 chairs + cabinet
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MEDICAL COLLEGE & HOSPITAL, KOLKATA
Sl.
No. Rooms Required facilities Remarks

04 Physicist’s room One standard table, one computer
table, 03 chairs, one almirah

05 Doctors room One standard table + 03 chairs+

Patient’s examination table, almirah,

2(two) view box

Specifications for the View Boxes

LED X-Ray film viewer with

adjustable brightness, capable of

holding 3 films (14” x 17”)

Two Doctors room

06 Technician’s room One standard table + 03 chairs
07 Inside LINAC room Cabinet for keeping electron

applicators and other accessories
08 Nurse’s room One table, two chairs, one almirah
09 Patient’s waiting

area
Sitting arrangement for thirty
patients.

10 Physics accessories
room

One standard table, 03 chairs, three
almirahs

11

Desktop Computer
with latest
configuration for e-
LORA and other
official work along
with A4 scanner,
LASER Printer and
UPS

1 unit Physicist room

12 LED TV 48”
(16hrsX7days)

1 unit Patient working area

13

Cartridge (black and
colour) for Printers
associated with TPS
and Control
Computer of LINAC

10 nos. for each Printer over a
period of 5 years as and when
required by the end user. TPS room and Control

Console of LINAC

14
Trolley with facility
for oxygen cylinder
attachment

2 Patient Transportation

15 Wheel Chair 2 Patient Transportation
16 Vacuum Cleaner 1 For cleaning

17 Shoe Shelf (25
pairs) 2 Outside waiting area

18 Door Mat 10 Outside waiting area &
outside LINAC room
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R.G KAR MEDICAL COLLEGE, KOLKATA
Sl.
No. Rooms Required facilities Remarks

01 TPS room /
Physicist’s room

12 ft long tailored made table for
installing 4-6 computers printers
etc
08 Chairs, , one Almirah, One
view box

02 Mould Room One standard table, one cabinet
03 LINAC console 8ft long tailored made workstation

04 chairs + cabinet
Two LINAC rooms

04 Doctors room One standard table + 03 chairs+
Patient’s examination table,
almirah, 2(two) view box
Specifications for the View Boxes
LED X-Ray film viewer with
adjustable brightness, capable of
holding 3 films (14” x 17”)

One Doctor room

05 Technician’s room One standard table + 03 chairs
06 Inside LINAC room Cabinet for keeping electron

applicators and other accessories
Two LINAC

07 Nurse’s room One table, two chairs, one almirah
08 Patient’s waiting

area
Sitting arrangement for thirty
patients.

9

Desktop Computer
with latest
configuration for e-
LORA and other
official work along
with A4 scanner,
LASER Printer and
UPS

1 unit Physicist room

10 LED TV 48”
(16hrsX7days)

1 unit Patient working area

11

Cartridge (black and
colour) for Printers
associated with TPS
and Control
Computer of LINAC

10 nos. for each Printer over a
period of 5 years as and when
required by the end user. TPS room and Control

Console of LINAC

12
Trolley with facility
for oxygen cylinder
attachment

2 Patient Transportation

13 Wheel Chair 2 Patient Transportation
14 Vacuum Cleaner 1 For cleaning
15 Shoe Shelf (25 pairs) 2 Outside waiting area

16 Door Mat 10 Outside waiting area &
outside LINAC room
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N.R.S MEDICAL COLLEGE KOLKATA
Sl.
No. Rooms Required facilities Remarks

01 TPS room

12 ft long tailored made table for
installing 4-6 computers printers etc
08 Chairs, one Almirah, One view
box

02 Mould Room One standard table, one cabinet

03 LINAC console 8ft long tailored made workstation
04 chairs + cabinet Two  LINAC rooms

04 Doctors room

One standard table + 03 chairs+

Patient’s examination table, almirah,

2(two) view box

Specifications for the View Boxes
LED X-Ray film viewer with
adjustable brightness, capable of
holding 3 films (14” x 17”)

Two Doctor room

05 Physicist’s room One standard table, one computer
table, 03 chairs, one almirah

06 Technician’s room
One standard table + 03 chairs,
One Multi-drawer facilitated
cabinet.

07 Inside LINAC room Cabinet for keeping electron
applicators and other accessories Two LINAC

08 Nurse’s room One table, two chairs, one almirah

09 Patient’s waiting
area

Sitting arrangement for fourty
patients.

10 Patient’s
examination  room

One Patient’s examination table,
One view box, two chairs

11 Physics accessories
room

One standard table, 03 chairs, three
almirahs

9

Desktop Computer
with latest
configuration for e-
LORA and other
official work along
with A4 scanner,
LASER Printer and
UPS

1 unit Physicist room

10 LED TV 48”
(16hrsX7days)

1 unit Patient working area

11

Cartridge (black and
colour) for Printers
associated with TPS
and Control
Computer of LINAC

10 nos. for each Printer over a
period of 5 years as and when
required by the end user.

TPS room and Control
Console of LINAC




