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fAfaeT G=AT 5. TENDER NOTICE NO. SDSC SHAR/Sr.HPS/PT/RO-VALF/46/2025-2026

m\gaaam 3R ¥ ait. 7y g T HeR, I yoa ARy $x Meieier Fufofaa awgel ¥ fig
KIEGIEE] g S{THEIT ®Xd Tlon behalf of President of India, Sr. Head Purchase and Siores, SDSC SHAR,
SRIHARIKOTA invites on line quotations for the following: -

Telephones : +91-8623-245060 (10 Lines)
Fax : +91-8623-225160

-;;"Ea TeH T Ref No. fqgwor Description HIET Qly.
01. SDSC SHAR IVALF PURCHASE IVALF/ 2025001405 Supply of crane based LINAC Handling and Film | (.

[Public Tender - Two Part] Positioning System 5
0z SDSC SHAR VALF PURCHASE /VALF/ 2025001415 Supply of 450KV X-ray system for Industrial 01 No

[Public Tender - Two Parf] Application o
e SRS @ S13-Ts B3 @i 3ifaw Y Last Date for downloading of tender documents : 15.12.2025 at 16:00 hrs.
3fars fAfaer S B3 Y SifaF fafY  Due Date for submission of bids online © 15.12.2025 at 16:30 hrs.
ffaems @em ot Haa A pue Date for opening of tenders : 16.12.2025 at 14:30 hrs.

fAifigrerR ¥ e 3= Instructions to Tenderers:

Rfderd Fdied & grege @ & 9o are qur FiE A13ar Yok Ty 78] 61/

Bids shall he submitted on line through EGPS only and No tender fee shall be applicable.

01, B & Tl fasRuameRt qur Fam g w6l sanfe & e dow sigeme &Y 91/ For full details/scope of work and
terms and conditions etc., please see the enclosed annexures.

02. 3¢ AR TR P 58T ITTEE T 7Y S-WPIHC www.eproc.ysscgovin ¥ 3-FET SRS 3R et
fAfyer Swedie Uida W 3ifTars o &R Tdhd &l 1% / A8P / W gRI U Ffders w REr =8 frar s

Interested tenderers can download the e-tender from ISRO e-procurement website ISRO NEW E-PROCUREMENT www.eproc.vssc.gov.in
and submit the offer on line in the e-procurement portal. Offers sent physically by post/courier/in person will not be considered.

03. FAfrer el 930 @) ATUNSE wwwisrogovin FTR) Y ST TTTTIC www.eproc vssc.gouin T Fe YT SfaRer
F% TR P! I993C www.shargovin T Ht Jue/ §1 3% Pad 3-GHIG UICA U SIS R Afdar sifaET aw &
THa %i / Tender documents are also available on ISRO website www.isrogov.in ISRO New e-procurement website
www.eprac.vssc.dov.in and SDSC SHAR, Sriharikota website www.shar.gov.in. The same can be down loaded and cffer submitted on line in
the new e-procurement portal only.

o4, Freffva fRfamg & uyrd w aiferal ur AR &) fFar STUm / Quotations received after the due dateftime will not be
considered.

05. FAfRreT creaTa fRre 15.12.2026 Y 16:00 9 T SIS B & g Fueey R aur Afder siffers s o< #t
aifam AR 15.12.2025 Y 16:30 a9 do &I PRI &HiE 16.12.2025 BV 14:30 5ot @reft ST / The tender documents are

available for download upto 15.12.2025 at 16:00 hrs. and last date for submission of tenders on line 15.12.2025 at 16 30 hrs. and Tender
Opening on 16.12.2025 at 14:30 hrs.

06.3gF fagran faazor oA & forg fAifaeT @i oF are 93 § e 8) 99d &) PBfoe & euies w far -9 & fog
I SRR SfHard CH] %I ! Interested vendors can attend the Bid opening sessions to know the details. Presence not mandatory to
consider the quote for evaluation.

07. S, 7o 30 T4 R, Jay yaT sidfe $g deferer & urg feh +ff o ot Pfdemsh @ wier / srdior a9

@1 SHfYBR %I { 5. Head, Purchase and Stores, SDSC-SHAR, Sriharikota reserves the right to accept or reject any/or all the quotations.
08. GeM ARPTS Repert ID: GEM/GARPTS /09102025/174VRUSCNAVV and GEM/GARPTS /09102025/V90Y 8M S

f&=i DT: 17.11.2025 af¥. gy Y Tg HIR
Sr. HEAD PURCHASE AND STORES

y ™
WRATT e e e @4355 Indian Space Research Organisation



Signer: JOMON P STEPHEN

GOVERNMENT OF INDIA Tue Nov 18 14:27:36 IST 2025
DEPARTMENT OF SPACE
SATISH DHAWAN SPACE CENTRE SHAR SRIHARIKOTA (SDSC SHAR)
NELLORE

Tender for Supply of crane based LINAC Handling and Film
Positioning System

Bids to be submitted online

Tender No.: SDSC SHAR/VALF PURCHASE/SH202500140601 dated 18-11-2025
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A. Tender Details

Tender No : SDSC SHAR/VALF PURCHASE/SH202500140601
Tender Date : 18-11-2025

Tender Classification: GOODS

Purchase Entity : VALF PURCHASE

Centre - SATISH DHAWAN SPACE CENTRE SHAR SRIHARIKOTA
' (SDSC SHAR)

Supply of crane based LINAC Handling and Film Positioning System
GEM/GARPTS /09102025/174VRU9CNAVV

As per tender document.

A.1 Tender Schedule

Bid Submission Start Date : 18-11-2025 17:00
Bid Clarification Due Date : 03-12-2025 10:00
Bid Submission Due Date : 15-12-2025 16:30
Bid Opening Date : 16-12-2025 14:30
Price Bid Opening Date : 30-12-2025 14:00
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B. Tender Attachments

NA

Instructions To Vendors

1. STANDARD TERMS & CONDITIONS

1. Tele N0.08623-225174/225127/226082

Fax N0.08623-225170/22-5028

e-Mail ID : hps@shar.gov.in, sselvan@shar.gov.in, jomin@shar.gov.in

1. Instruction to Indigenous Suppliers:

a) Payment Terms shall be as specified in RFP. If not specifically mentioned Our Normal payment term
is 100% within 30 days after receipt and acceptance of the item at our site. Please confirm acceptance
in your quotation.

b) Our GST No. is. 37AAAGS1366J171.

c) Purchase / Price preference to MSEs

Purchase/Price preference will be applicable to the product reservation admissible to the Micro and
Small Enterprises. Purchase/Price Preference shall be extended to the MSEs under the Public
Procurement Policy for MSEs formulated under the Micro, Small and Medium Enterprises
Development Act, 2006. The participating MSEs in a tender, quoting price within the band of L-1 + 15%
may also be allowed to supply a portion of the requirement by bringing down their price to the L-1
price, in a situation where L-1 price is from someone other than an MSE. Such MSEs may be allowed
to supply up to 25% of the total tendered value. In case of more than one such eligible MSE, the supply
will be shared equally.

Micro & Small Enterprises which have technical capability to deliver the goods & Services as per
prescribed technical & quality specifications and may not be able to meet the qualification criterion
relating to prior experience-prior turnover may be relaxed as per guidelines issued by Ministry of
MSMEs & as amended from time to time.

Interested vendors shall specifically claim the benefit with supporting documents.

d) Purchase / Price preference to Make-in-India Products:

Preference shall be given to Class 1 local supplier as defined in public procurement (Preference to
Make in India), Order 2017 as amended from time to time and its subsequent Orders/Notifications
issued by concerned Nodal Ministry for specific Goods/Products. The minimum local content to qualify
as a Class 1 local supplier is denoted in the bid document 50%. If the bidder wants to avail the
Purchase preference, the bidder must upload a certificate from the OEM regarding the percentage of
the local content and the details of locations at which the local value addition is make along with their
bid, failing which no purchase preference shall be granted. In case the bid value is more than Rs. 10
Crore, the declaration relating to percentage of local content shall be certified by the statutory auditor
or cost auditor, if the OEM is a company and by a practicing cost accountant or chartered accountant
for OEMs other than companies as per the Public Procurement (preference to Make-in-India) order
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2017 dated 04.06.2020 and amendments thereof. In case Buyer has selected Purchase preference to
Micro and Small Enterprises clause in the bid, the same will get precedence over this clause.

2. Instruction to Foreign Suppliers:
a) Payment Terms shall be as specified in RFP. If not specifically mentioned Our normal payment term
is SIGHT DRAFT, Please confirm acceptance in your offer, if you insist for L/C, and all bank charges
shall be to your account. Confirm acceptance.
b) Please specify whether any export clearance is required in case of an order on you.
c)Warranty/Guarantee applicable for the item shall be mentioned in your offer
d)Special Certification for packing Material : as per Plant Quarantine (Regulation of Control into India)
Order 2003, Articles packed with packing material of plant origin viz., hay, straw, wood shavings, wood
chips, saw dust, wood waste, wooden pallets, Dunn age Mats, wooden packages, coir pith, pear or
sphagnum moss etc., will be allowed entry by Customs only with a Phytosanitary Certificate. In case if
a Purchase Order, if you propose to us any of the above material for packing such a certificate issued
by your local Plant Quarantine Authority shall be furnished.
e) Confirm whether any Export License is required and for which End User Certificate is to be provided
by us, in case of an Order on you. (Enclose format for EUC, if applicable)
f) Either Indian Agent on behalf of the foreign principals or the foreign principal directly can quote
against this order, but not both. In either case an Indian agent cannot represent more than one
principal against the same tender.
0) In case the quote is in INR we prefer to execute the same on HSS Basis and for which
Concessional Customs duty as per Notification n0.50/2017 Customs dated 30.06.2017,Serial
No0.539(A) as amended by Notification n0.05/2018 dated 25.01.2018. In case the quote is on Indian
Rupee (Outside High Sea Sale), the price shall include taxes and duties if any. We shall not able to
provide any duty or IGST tax exemption/concession certificates. If the item quote is of USA make,
please quote for all-inclusive price since we prefer to get the item on FOR destination basis.

h) Any bidder from a country which shares a land border with India will be eligible to bid in any
procurement whether of goods, services (including consultancy services and non-consultancy
services) or works (including turnkey projects) only if the bidder is registered with Competent Authority
as specified in Office Memorandum no.F.N0.6/18/2019-PPD, Ministry of Finance, Department of
Expenditure, Public Procurement Division dated 23rd July 2020. All the conditions mentioned in the
above OM is applicable for this tender.

Common terms to Indigenous and foreign suppliers:

3.Warranty
You shall provide applicable warranty for the items offered by you without fail. For the applicable period
you shall provide necessary warranty certificate.

4.Performance Bank Guarantee
Towards the performance of the systems during the warranty period you shall submit a performance
bank guarantee equivalent to 3% of the order value to cover the warranty period. This PBG shall be
interest free and the same shall be returned to you on successful completion of all contractual
obligations. The said PBG shall have a further claim period of 2 months.
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5.Security Deposit
On acceptance of the order, you shall submit an interest free amount equivalent to 3% of the total
contract/order value towards security deposit. This security deposit is collected towards the
performance of the Contract. The said Security Deposit shall be submitted either in the form of Bank
Guarantee/Demand Draft/FDR receipts duly endorsed in the name of the centre. The Security Deposit
will be returned to you on successful completion of the Contractual obligations; failing which it shall be
forfeited/adjusted.

6.0ffer Validity
Your offer shall be valid for 180 days in case of 2 part / 90 days in case of single part from the date of
tender opening. In case you offer validity is less than the mentioned above, the said offer is liable for
rejection which may please be noted.

7.Liquidated Damages:
If you falil to deliver the ordered items satisfactorily within the time specified or any extension thereof,
Liguidated Damage @ 0.5%(zero point five percent) of the order value or part thereof the un-delivered
items for each calendar weeks of delay shall be recovered from your bill. However total Liquidated
Damage shall not exceed 10% (ten percent) of the order value.
FORCE MAJEURE:
Should a part or whole work covered under this contract be delayed in delivery/completion of work due
to reasons of Force majeure which shall include legal lockouts, strikes, riots, civil commotion, fire,
accidents, quarantines, epidemic, acts of God & War, stoppage of deliveries by the Government ,
freight embargoes etc; the delivery period/completion of work referred to in this Contract shall be
extended by a period not in excess of duration of such Force Majeure. The occurrence shall be notified
by either party within reasonable time.

8.Offers received through post, courier, fax or email will not be considered.

9. Technical and commercial bid (Part-1) shall not contain any price details. Optional accessories or
other price details, if any shall be uploaded in Supporting documents related to Price Bid, to be opened
along with Price Bid.

10. In respect of FIM being issued, the fabricator shall submit Bank Guarantee for equivalent sum
compulsorily. In case, submission of Bank Guarantee is not possible, the reasons there for shall be
clearly mentioned. However, for such cases the fabricators at their cost shall secure such FIM through
Insurance Policy with Director, SDSC SHAR as beneficiary. In case of PSU and Government
Organization, Indemnity Bond in lieu of Bank Guarantee is acceptable. Balance FIM/Scrap, if any shall
be returned along with the supply of the items. Please confirm acceptance in your quotation.

11. SDSC SHAR shall have the right to place part order among the parties for the items for which
they are the lowest.

12. Arbitration:

In the event of any dispute/s, difference/s or claim/s arising out of or relating to the interpretation and
application of the Contract, such dispute/s or difference/s or claim/s shall be settled amicably by mutual
consultations of the good Offices of the respective Parties and recognizing their mutual interests
attempt to reach a solution satisfactory to both the parties. If such a resolution is not possible, within 30
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days from the date of receipt of written notice of the existence of such dispute/s, then the unresolved
dispute/s or difference/s or claim/s shall be referred to the Sole Arbitrator appointed by the Parties by
mutual consent in accordance with the rules and procedures of Arbitration and Conciliation Act 1996 as
amended from time to time. The arbitration shall be conducted in Bengaluru in the Arbitration and
Conciliation Centre Bengaluru (Domestic and International) as per its rules and regulations. The
expenses for the Arbitration shall be shared equally or as may be determined by the Arbitrator. The
considered and written decision of the Arbitrator shall be final and binding between the Parties. The
applicable language for Arbitration shall be English only.

Work under the Contract shall be continued by the CONTRACTOR during the pendency of arbitration
proceedings, without prejudice to a final adjustment in accordance with the decision of the Arbitrator
unless otherwise directed in writing by the DEPARTMENT or unless the matter is such that the works
cannot be possibly continued until the decision (whether final or interim) of the Arbitrator is obtained.

2. INSTRUCTIONS TO TWO PART TENDER

1. We are proposing to invite Tenders in Two Parts viz., Part-l Techno and Commercial & Part-1l Price.
All Tenderers are requested to follow carefully the following instructions before preparing their offer.
PART- |- TECHNO COMMERCIAL BID:

(1)This part should contain detailed Specifications of the items quoted by you along with Technical
Literature and Leaflets if any.

(2)All the Commercial terms and Conditions applicable also should be indicated separately under
separate heads.

(3)The Commercial terms such as delivery terms, delivery period, payment terms, warranty, validity of
the offer, Installation & Commissioning, Duties and Taxes etc shall come into this.

(4)Either Technical Specifications or Terms & Conditions as above should be very clearly reflected
items wise with reference to the items called for in the tender.

(5)Please note that Prices should not be indicated in this part.

(6)Any deviations from the Technical Specifications and Commercial Terms shall be indicated
separately.

PART II-PRICE BID:

(1)The prices applicable for the items, item wise in response to the tender shall come into this part.
(2)Tender shall indicate very clearly item wise prices with reference to their Technical Offer.

Note: 1. PLEASE NOTE THAT THE OFFERS SUBMITTED CONTRADICTORY TO ABOVE
INSTRUCTIONS WILL BE LIABLE FOR REJECTION. PLEASE ENSURE OFFERS ARE SUBMITTED
WITHIN THE DUE DATE.

2. BEING TWO PART TENDER, WE REQUEST YOU NOT TO DISCLOSE / INDICATE ANY OF THE
PRICE VALUE WHILE SEEKING / PROVIDING CLARIFICATION. YOU SHOULD INDICATE ONLY
IN PERCENTAGE. IN CASE IF YOU DISCLOSE ANY OF THE PRICE AMOUNT YOUR OFFER
WILL BE REJECTED.
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3. General Instructions to Vendor

1. Instructions to tenderers

TeleN0.08623-225174/225127
Fax N0.08623-225170/22-5028

e-Mail ID : hps@shar.gov.in, sselvan@shar.gov.in, psovalf@shar.gov.in
1. Interested tenderers may, at their option, login to https://eproc.isro.gov.in and submit your offers.

2. TENDER FEE IS NOT APPLICABLE.

3. EARNEST MONEY DEPOSIT IS NOT APPLICABLE IF NOT MENTIONED IN THE RFP
SPECIFICATION.

4. Indian agents while quoting on behalf of their principals are requested to attach Principals original
guote, necessary authorization letter from their Principals, copy of agency agreement etc. in their bid.

5. TWO PART BIDS: In case of Two part tender, price details shall not be uploaded in the Technical &
Commercial Bids (Part 1), failing to which the bid will be treated as INVALID.

6. The offer should be valid for a minimum period of 180 days for 2 part / 90 days for single part from
the date of opening.

7. Due date & time: Sufficient time has been allotted for Bid submission. Vendors are requested to
complete Bid submission well in advance. Last minute requests for due date extension citing server
problems etc. will not be entertained. Bids will not be entertained after the due date and time.

7 (A). Request for the extension of the due date will not be considered.

8.

(a) Bid Opening for Public Tender: In case of Public Tender-Two Part Tenders: Technical and
Commercial Bids will be opened on the first day specified for Tender opening. Interested vendors can
attend the tender opening session to know the bidding details (Bidders presence is not mandatory to
consider the quote for evaluation). Price Bid opening of the selected vendors will be scheduled later
and it will be intimated to the selected Bidder (s).

(b) For Limited Tender: Bidders participation is not allowed.

9. Prices are required to be quoted according to the units indicated.

10. Preference will be given to those tenderers offering supplies from ready stocks and on the basis of
FOR destination delivery at site.
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11. (a) All available technical literature, catalogues and other data in support of the specifications and
detail of the items should be furnished as attachments.

(b) Samples, if called for, should be submitted free of all charges by the tenderer and the Purchaser
shall not be responsible for any loss or damage thereof due to any reason whatsoever. In the event of
non-acceptance of tender, the tenderer will have to remove the samples at his own expense.

(c) Approximate net and gross weight of the items offered shall be indicated in your offer. If
dimensions details are available the same should be indicated in your offer.

(d) Specifications: Stores offered should strictly conform to our specifications. Deviations, if any,
should be clearly indicated by the tenderer in their quotation. The tenderer should also indicate the
Make/Type number of the stores offered and provide catalogues, technical literature and samples
wherever necessary. Test certificates wherever necessary should be attached. Whenever options are
called for in our specifications, the tenderer should address all such options. Wherever specifically
mentioned by us the tenderer could suggest changes to specifications with appropriate response for
the same.

12. The purchaser shall be under no obligation to accept the lowest or any tender and reserves the
right of acceptance of the whole or any part of the tender or portion of quantity offered and the
tenderers shall supply the same at the rates quoted.

13. All amounts shall be indicated both in words as well as in figures. Where there is difference
between amounts quoted in words and figures, amount quoted in words shall prevail.

14. The tenderer will be required to furnish a document containing the name of his bankers as well as
the latest income-tax clearance certificate duly counter signed by the Income-tax Officer of the Circle
concerned under the Seal of his office, if required by the Purchaser.

15. The Purchaser reserves the right to place order on the successful tenderers for additional quantity
up to 25% of the quantity offered by them at the rates quoted.

16. Sr. Head, Purchase and Stores, SDSC SHAR SRIHARIKOTA reserves the right to accept or reject
any bid in part or full without assigning any reason thereof.

17. Any bidder from a country which shares a land border with India will be eligible to bid in any
procurement whether of goods, services (including consultancy services and non-consultancy
services) or works (including turnkey projects) only if the bidder is registered with Competent Authority
as specified in Office Memorandum no.F.N0.6/18/2019-PPD, Ministry of Finance, Department of
Expenditure, Public Procurement Division dated 23rd July 2020. All the conditions mentioned in the
above OM is applicable for this tender.
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C. Bid Templates

C.1 Technical Bid - Supply of crane based LINAC Handling and Film Positioning System

1. CRANE: Design, Fabrication, Supply, Erection and Commissioning of Flame Proof Double
Girder based LINAC Handling System ( 5t - SWL) and Film Positioning System (50 Kg -SWL) for
NDT facility, SLC Project, as per specification attached in the annexure.

Item specifications for CRANE: Design, Fabrication, Supply, Erection and Commissioning of
Flame Proof Double Girder based LINAC Handling System ( 5t - SWL) and Film Positioning
System (50 Kg -SWL) for NDT facility, SLC Project, as per specification attached in the
annexure.

Offered

Specification Remark

SI No |Specification Value Compliance

Crane -- Design,
Fabrication, Supply,
Erection and
Commissioning of
Flame Proof Double
Girder baséed LINAC
Handling System ( 5t P
1 - 'SWL)and Film [~ Pr specification |y / o / Explain
Positioning System '
(50 Kg -SWL) for
NDT facility, SLC
Project, as per
specification
attached in the
annexure.

Document : Tender Document

Supporting Documents required from Vendor

1. Vendor shall attach the supportive documents for his commitments including pre
qualification criteria

2. Please upload Annexure duly sealed & signed by your competent authority
3. Udyam Certificate if caliming MSE purchase preference.

4. Self-deceleration indicating percentage of local content along with location of value addition.
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5. OEM authorization certificate

6. Experince certificate as mentioned in the attached RFP

7. Copy of IT return for last three FY

8. Current Solvency Certificate for an amount of Rs. 1.5 CR

9. Copy audited balance sheet

10. Firm establishment certificate and nature of work

11. List of Machinery & Equipment to be used for the work

12. Structure and organization chart

13. List of personnel with qualification and experience

5 additional documents can be uploaded by the vendor
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C.2 Commercial Terms / Bid

Sl. No.

Description

Compliance

Vendor Terms

Full

Yes / No / Explain

The procurement intended for the
bonafide use in Systems/Sub-
systems of Launch Vehicle Project
of Indian Space Research
Organization, Government of India,
Department of Space and eligible for
IGST@5% as per guiding principles
conveyed by the Ministry of Finance
Dept. of Revenue Notification No.
25/2018-Integrated Tax (Rate)
Schedule-l; SI. No. 243B dated
31.12.2018 (Amendment to
Notification No. 07/2018-Integrated
Tax (Rate) dated 25.01.2018 and
Notification No. 01/2017- Integrated
Tax (Rate) dated: 28.06.2017). End
User certificate shall be issued in
this effect along with placement of
order.

Yes / No / Explain

Please confirm here whether your
quoted "UNIT PRICE" in our Price
Bid is EXCLUDING GST or
INCLUDING GST.

------------ NOTE: If you are not
clearly stating "GST is Inclusive OR
Extra in basic cost" it will be treated
as "GST is included in the quoted
Basic/Unit cost in the price bid".
Your offer will be evaluated as
INCLUSIVE OF GST.

Yes / No / Explain

Delivery Term FOR : SLC Site
Madhavankurichi (MANDATORY)

Yes / No / Explain

Packing and Forwarding(P & F)
charges, extra if any, please
mention percentage in price-bid.
Please note that in case of Two part
tenders, only percentage should be
mentioned otherwise those offers
shall be summarily rejected.

Yes / No / Explain

Freight charges, extra if any, please
mention percentage in price-bid
Please note that in case of Two part
tenders, only percentage should be
mentioned otherwise those offers
shall be summarily rejected.

Yes / No / Explain

Delivery Period required for delivery
of the items/completion of total
scope of work: 10 Months from the
date of release of as detailed in
Para No. 3.20 Section-B of RFP.

Yes / No / Explain
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Payment Terms: 1. 80% of supply
cost along with GST shall be paid on
receipt and acceptance by CLIP at
SLC site. 2. 20% of Supply cost
along with 100% Erection &
Commissioning cost shall be paid on
satisfactory completion of erection &
commissioning and acceptance at
SLC site. 3. 100% TPI charges and
Transportation charges shall be paid
on completion of transportation.
(Detailed at para no. 3.19 Section-B
of tender RFP)

Yes / No / Explain

Warranty/Guarantee:
Warranty/Guarantee for the offered
item shall be from the date of
acceptance of the item at our site for
a minimum period of one year or
specified in the tender document.

Yes / No / Explain

10

Liquidated Damages (LD) :- Since
delivery is the essence of this order,
LD @ 0.5% per week or part thereof
subject to a maximum of 10% of the
order value for the delayed period of
supply.

Yes / No / Explain

11

Security Deposit (SD)

3% value of the order shall be
deposited with SDSC within 10 days
from the date of the Purchase Order
towards security deposit in the form
of Bank Guarantee(BG)/ FDR/DD
towards performance of the Contract
valid till completion of the contract
period plus sixty days towards claim
period. (This will be returned by
SDSC immediately on execution of
the order satisfactorily as per order
terms. If not, the amount will be
forfeited). NOT REQUIRED FOR
LANDED COST BELOW RS.5
LAKHS.

Yes / No / Explain

12

Performance Bank Guarantee
(PBG)

You have to submit a BG/DD/FDR in
lieu of PBG from a Nationalized /
Scheduled Bank for 3% of the order
value at the time of supply valid till
the completion of warranty period
plus 60 days towards claim period.

Yes / No / Explain

13

Combined BG for PBG cum SD

In case, if parties are unable to
provide two separate BGs, i.e., one
for SD & one for PBG, they can
submit a combined BG for SD &
PBG for 3% of the Order value valid
till the completion of total contractual
obligation (i.e., Supply period plus
warranty period plus 60 days).
Please confirm.

Yes / No / Explain
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14

Insurance

Being a Govt. Of India Dept.,
Insurance is not required at our cost.
Please ensure the safe delivery of
the ordered item with proper
transport worthy packing.

Yes / No / Explain

15

Validity of Offer

In case of single part tender - the
validity of offers/tenders should be
90 days. In case of two part tender -
120 days from the date of opening
of Part-l bid and 60 days from the
date of opening of Part-ll bid.
Tenders shorter than offer validity
mentioned above will not be
considered for evaluation.

Yes / No / Explain

16

We reserve the right to place part
order based on MSE/MI|l Purchase
preferences.

Yes / No / Explain

17

The bidder shall provide compliance
to Order No. F.No.7/10/2021 PPD
dated 23.02.2023 and amendments
thereof by Ministry of Finance,
Department of Expenditure, Public
Procurement Division regarding
restrictions on procurement from a
bidder of a country which shares a
land border with India and comply to
all the provisions of the Order. In
this regard, you shall certify that the
bidder entity is not from such a
country or, is from such a country,
has been registered with the
Competent Authority.

Yes / No / Explain

18

As per the above Order, are you
(the Bidder/Company/Entity) OR
offering product/service is from such
?N%cl)xntry sharing Land border with

Yes / No / Explain

Tender No : SDSC SHAR/VALF PURCHASE/SH202500140601
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Make-In-India (MIl) Clause:
Provisions contained in Public
Procurement Policy (Preference to
Make in India), Order 2017 issued
by DPIIT vide OM No. P-
45021/2/2017-PP(BE-Il) dated
16.09.2020 & directives related
including latest amendments (if any)
is applicable for this tender.

You are requested to provide Self
Declaration Certificate that the
offered ltem meets Local Content
Requirement of Class 1 or Class 2
as per Make in India(Mll) Policy,
clearly indicating the Percentage of
local content & the details of
Location(s) at which value addition
is made in the offered product.

It may be noted that Local Content
shall not include services such as
Transportation, Insurance,
Installation, Commissioning,
Training and after sales service
support like AMC/CMC etc.

Yes / No / Explain

20

Please mention in PERCENTAGE
the Value addition of offered
products happened in INDIA in line
with Make In India Policy.
(Mandatory). You have to upload Mii
Deceleration mentioning place and
percentage of value addition along
with Offer.

Yes / No / Explain

Tender No : SDSC SHAR/VALF PURCHASE/SH202500140601
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Purchase preference to Micro and
Small Enterprises (MSEs): Purchase
preference will be given to MSEs as
defined in Public Procurement
Policy for Micro and Small
Enterprises (MSEs) Order, 2012
dated 23.03.2012 issued by Ministry
of Micro, Small and Medium
Enterprises and its subsequent
Orders/Notifications issued by
concerned Ministry. If the bidder
wants to avail the Purchase
preference, the BIDDER MUST BE
MANUFACTURER OF THE
OFFERED PRODUCT in case of bid
for supply of goods. TRADERS ARE
EXCLUDED from the purview of
Public Procurement Policy for Micro
and Small Enterprises. In respect of
bid for Services, the bidder must be
the Service provider of the offered
Service. Relevant documentary
evidence along with UDYAM
REGISTRATION in this regard shall
be uploaded along with the bid in
respect of the offered product or
service. If L-1 is not an MSE and
MSE Seller (s) has/have quoted
price within L-1 plus 15% (Selected
by Buyer) of margin of purchase
preference/price band defined in
relevant policy, such Seller shall be
given opportunity to match L-1 price
and contract will be awarded for
25% (selected by Buyer) percentage
of total QUANTITY.

Yes / No / Explain

22

Are you claiming MSME Preference
for this tendered item/service?

Note: You should have been the
MANUFACTURER of the offered
product or SERVICE Provider of the
said service (in service tender) as
per your MSME Registration.

(If YES, valid Udyam Registration
documents shall be uploaded.
Otherwise your claim will not be
considered.

False declarations will be in breach
of the Code of Integrity under Rule
175(1)(i)(h))

Yes / No / Explain

23

Please Select for the offered
Product whether you are:

(1) Manufacturer (2) Authorized
Agent (3) Distributor (4) Dealer (5)
Reseller (6) Others

Yes / No / Explain

Tender No : SDSC SHAR/VALF PURCHASE/SH202500140601
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ARBITRATION:- The Contract/PO
shall be interpreted, construed and
governed by the Laws in India. In
the event of any dispute/s,
difference/s or claim/s arising out of
or relating to the interpretation and
application of the Contract/PO, such
dispute/s or difference/s or claim/s
shall be settled amicably by mutual
consultations of the good Office of
the respective Parties and
recognizing their mutual interests
attempt to reach a solution
satisfactory to both the parties. If
such a resolution is not possible,
within 30 days from the date of
receipt of written notice of the
existence of such dispute/s, then the
unresolved dispute/s or difference/s
or claim/s shall be referred to the
Sole Arbitrator appointed by the
Parties by mutual consent in
accordance with the rules and
procedures of Arbitration and
Conciliation Act 1996 as amended
from time to time. The arbitration
shall be conducted in Bengaluru in
the Arbitration and Conciliation
Centre - Bengaluru (Domestic and
International) as per its rules and
regulations. The expenses for the
Arbitration shall be shared equally or
as may be determined by the
Arbitrator. The considered and
written decision of the Arbitrator
shall be final and binding between
the Parties. The applicable language
for Arbitration shall be English only.

Yes / No / Explain

25

Do you have Unique GeM Seller ID?
If YES, provide details If NO, As per
Office Memorandum No 6/9/2020-
PPD dated 24/08/2020 of
Department of Expenditure, it shall
be mandatory for sellers providing
Goods and Services to Central
Government Organizations to be
registered on GeM and obtain a
Unique GeM Seller ID, at the time of
Placement of Order/acceptance of
contract. Tenderers shall ensure the
same.

Yes / No / Explain

26

Address on which PO is to be
placed and GSTIN

27

Please provide valid/currently using
E-mail Id & Contact no. for seeking
further clarifications if any

28

Remarks if any.

C.3 Price Bid

Tender No : SDSC SHAR/VALF PURCHASE/SH202500140601
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Sl. No.

ltem

Quantity

Unit Price

Currency

Total
Price

P&F IN
PERCEN
TAGE

FREIGHT
PERCEN
TAGE

Remark

CRANE:
Design,
Fabricatio
n, Supply,
Erection
and
Commissi
oning of
Flame
Proof
Double
Girder
based
LINAC
Handling
System (
5t- SWL)
and Film
Positionin
g System
(50 Kg -
SWL) for
NDT
facility,
SLC
Project, as
per
specificati
on
attached
in the
annexure.

1.00 Nos.

Tender No : SDSC SHAR/VALF PURCHASE/SH202500140601
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SSLV LAUNCH COMPLEX SECTION: A
LINAC Handling and Film Positioning System SHEET: 1 OF 8

SPEC: SLC-CRANE

Design, Manufacture, Inspection, Supply, Erection, &
Commissioning of Flame proof, Double Girder based LINAC
Handling (SWL- 5t) and Film Positioning System (SWL-50Kg)

for NDT facility

| SPECIFICATIONS & PRICE SCHEDULE

OWNER : INDIAN SPACE RESEARCH ORGANISATION
PROJECT SSLV LAUNCH COMPLEX (SLC)
LOCATION : SDSC, SHAR, SRIHARIKOTA

SSLV LAUNCH COMPLEX (SLC)
SATISH DHAWAN SPACE CENTRE
SRIHARIKOTA -524124
INDIAN SPACE RESEARCH ORGANISATION




SPEC: SLC-CRANE

SSLV LAUNCH COMPLEX

LINAC Handling and Fiim Positioning System

SECTION: A
SHEET: 2 QF 8

SECTION -A

GENERAL TERMS AND

~ CONDITIONS OF THE CONTRACT
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SPEC: SLC-CRANE

PROPOSAL DOCUMENT, CLARIFICATION AND ADDENDUM

Quotations are invited from the interested bidders for

Title of the proposal

“Design, manufacture, inspection, supply, erection, & commissioning of Flame proof,
double girder-based LINAC Handling (SWL- 5t) and Film Positioning System (SWL-50Kg)
for NDT facility”

Crane No:  Facility Name Trolley Span in meter Lift of height (above
Capacities (approx) FFL)
j NDT Facility 5t (LHS) + 20 m 7.5 m (Minimum)
50 Kgs (FPS)

Supply and Commissioning of crane (LHS & FPS) in NDT Facility located
at

“SSLV LAUNCH COMPLEX, SURVEY NO. 260-3C, MADHAVANKURICHI VILLAGE -
628206, OPP. TO KOODAL NAGAR,

THIRUCHENDUR TK., TUTICORIN DIST., TAMILNADU”

The RFP document is organized in Seven sections as follows.
Section —A: General Terms and Conditions of the Contract
Section —B : General Specifications & Project information
Section —C : Scope of work & Technical Specifications.
Section -D : Quality Assurance Plan
Section —E : Codes and standards

Section —F : Schematic of pendent push button operating system

Section- G1 to G6 : Annexure.
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1. PROPOSAL DOCUMENT

1.1. Bidder shall sign & stamp each page of the tender document (RFP) as
token of his acceptance and submit the same along with the technical
bid.

1.2. Proposal documents shall remain the property of SDSC SHAR and shall
not be used for any another purpose without the consent of SDSC
- SHAR. . C

1.3. The proposal shall be completely filled in all respects and shall be
tendered together with requisite information & Annexure. Any offer
incomplete in any particulars is liable to be rejected.

1.4. The Proposal (Unpriced Techno-com.mercial bid) with a complete set of
the required documents shall be submitted.

1.5. The Proposals shall be submitted on-line before thé fime limit for bid
submission specified in the Letter Inviting Bid.

2. PREPARATION OF BIDS

2.1 SITE VISIT

Bidder is advised fo visit & examine the site and it's surrounding to
familiarize himself of the existing facilities & environment and shall collect
alt other information which may require for preparing & submitting the Bid
and entering into the contract. Claims and objections due to ignorance of
existing conditions or inadequacy of information will not be considered after

submission of the Bid and during implementation.

2.2 VALIDITY OF OFFER

Bid shall remain valid for acceptance for a minimum period of 4 (four)
months from the due date of submission of the Bid. The Bidder shall not be
entitled during the said period to revoke or revise his Bid or to vary the Bid
except and to the extent required by SDSC SHAR in writing. Bid shall be
revalidated for extended period as required by SDSC SHAR in writing. In
such cases, unless otherwise specified, it is understood that validity is
sought and provided without varying either the quoted price or any other

terms & conditions of Bid finalized till that time.

2.3 COST OF BIDDING

Al direct and indirect costs associated with the preparation and submission
of bid shall be to Bidder's account and SDSC SHAR will in no case be
responsible or liable for those costs, regardless of the conduct or outcome

of the bid process.
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2.4 APPLICABLE LANGUAGE/ MEASUREMENTS
The bid and all correspondence incidental to and concerning the bld shall
be in the English Language. For supporting document and printing
literature submitted in any other language, an accurate English Translation
shall also be submitted. Responsibility for correctness in translation shal! lie
with the Bidder.
Alf the measurements shall be given in metric system.

2.5 ARRANGEMENT OF BID '
The Bid shall be neatly presented with consecutively numbered pages. It
should not contain any terms and conditions which are hot applicable to the
Bid. The Bid and all details submitted by the Bidder shall be signed and
stamped on .each page as token of acceptance, by a person legally
authorised to enter into agreement on behalf of the Bidder. (Corrections /
alteration, if any, shall also be signed by the same person). -

2.6 SCHEDULE OF PRICES
The schedule of prices shall be read in conjunctlon with ail the sections of
proposal document. The price must be filled in the same format of
‘Schedule of Prices’ in Section G1. No copy of price bid shall be enclosed
along with other document and upload the same anywhere.

2.7 DOCUMENTS COMPRISING THE BID

Bids shall be arranged in the following order.

2.7.1 Technical and Unpriced Commercial Part

Technical and unpriced commercial hart shalt comprige the attachnients,
specifying attachment number arranged in the order as follows:

(a) . Submission of bid letter.

(b) Power of attorney in favour of authorised signatory of the bid
/ proposal documents.

(c) All the annexure in Section-G1 to G6 (Wlthout price details
related to offered product) enclosed in proposal duly filled,
signed and sealed

(dy Bid qualification criteria and all supporting documents.

(e} Write-up on the detailed procedure to be fd!lowed for
manufacturing, supply, testing at vendor & at SLC Site of all
. the items. :
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{f)  Unpriced copy of schedule of prices with all other commercial
terms, taxes, duties, exemption certificates and conditions
duly filled (Prices to be kept blank), signed and stamped.

(g) Audited balance sheet -including profit and loss account for
last three financial years showing annual turn over

(h) Latest income tax certificaie for last three financial year.

(iy Solvency certificate from a scheduled bank for a vaiue not
' less than 1.5 Cr and not before 6 months from the date of
tender closing.

() Description of the procedures adapted for material
procurement, fabrication with deviations from technical
specification and proposed desigh modifications.

(k)  Data sheets for all the equipment & checklists enclosed in
proposal duly filled, signed & stamped.

() - Technical literature & data sheets of equipment / machinery
used by him and any other document as mentioned in the
proposal.

(m) Project execution plan
{n)  Any other relevant document, bidder desires to submit.

2.7.2 Part — Il : Priced Commercial Bid

Priced commercial bid shall be filled online in the price bid format.
Schedule of prices also to be filled in the online format and no
separate document shall be attached. Deviations in terms and
' canditions, assumptions', conditions, discounts etfc. shall be
stipulated in format specified in the portal. SDSC SHAR will not take
cognizance of any such statement and may at their discretion reject
such bids.

3. BID SUBMISSION

- Bids duly filled in by the Bidder should invariably be submitted as
stipulated in the Letter inviting bid. Bids shall be submitted in the following
manner. '

3.1 PART —t: UN PRICED TECHNQ-COMMERCIAL PART OF THE BID FOR THE
WORK

Complete Techno-commercial part of the bid shall be filled in the “Vendor
Specified Terms’ form. Any documents related, technical literature,
guarantee / warrantee certificates and any other relevant documents as
per the tender shall be scanned and uploaded
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The deviation statement and checklist shall be filed online, without
which the bid will not be considered.

3.2 PART -1l ;. PRICE PART OF THE BID FOR THE WORK
Price bid shall be filled in thé ‘price bid’ form only.

a) SDSC SHAR may open Part — | of the bid on the due date of
opening subject to meeting the minimum evaluation criteria. Price
Bids (Part-11} of technically and commercially acceptable offers shall
be opened at a later date.

b) SDSC SHAR reserves the right to reject any or all the Bids without
assigning any reasons thereof.

c) Any bidsfoffers with price details related to offered product in
Techno-Commercial Offer (Part ) shall be rejected.

4. Vendor Evaluation Format

SDSC SHAR seeks response to the given questionnaire for assimilating data
which would be used for evaluating the capability of the supplier for executing the
referred work. Hence, the supplier is requested to provide only genuine data and
any discrepancy found at a later point of time may result in rejection of the supplier
from purchase process. Furnishing of data cannot be construed as automatic
qualification for participation in the tender. Questionnaire should be signed by a
responsible and authorized person of the Company / Agency.

Schedule of general particulars / vendor svaluation format shall be fitled as per
Section: G3. Schedule of Bidders experience and details of present works being
executed are to be filled as per Section : G5.

Note: In order to consider as valid experience, it has to be supported with
technical details, completion certificate and purchase order.

If warranted, department/ third party will carry out the inspection of the
vendor site / site at which vendor crane is erected for evaluation of the
capability and genuineness of the documents. :

5. DETERMINATION OF RESPONSIVENESS

SDSC SHAR will scrutinize tenders to determine whether the tender is
substantially responsive to the requirements of the tender documents. For the
purposa of this clause, a substantially responsive tender is one which inter-alia
conforms to all the terms and conditions of the entire Tender document without any
deviations and reservations. The decision of SDSC SHAR shall be final in this

regard.
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8. BID EVALUATION

6.1 During evaluation, SDSC SHAR may request Bidder for any clarification on the
bid or additional documents.

6.2 Bidder must provide the point-by-point compliance to the technical
specifications along with deviations as per “Schedule of deviations” attached in °
G4. The tender will be rejected, if the deviations are not acceptabie to the
Department. ' '

6.3 Performance of Bidder on similar nature of works executed/ under execution
shall be taken into consideration before selecting the Bidder for opening his price
bid,

6.4 The time schedule for completion is given in the Proposal document. Bidder is
required to confirm the completion period unconditionally.

6.5 SDSC SHAR reserves the right to accept a bid other than a lowest and to
accept or reject any bid in full or part without assigning any reasons. Such
decisions by SDSC SHAR shall bear no liability whatsoever consequent upon such
decision. -

6.6 The Bidder, whose bid is accepted by SDSC SHAR, shall be issued a Letter of
Intent (L.LO1) /Purchase Order (PO) to proceed with the work. Bidder shall confirm
acceptance by returning a signed copy of the LOI/PO.
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1. SCOPE OF WORK AND TECHNICAL SPECIFICATIONS

The detailed scope of work and technical specifications is given in Sections C of
this document. The general terms and conditions are given below.

2. SUPPLIER's OBLIGATIONS & FUNCTIONS
21 SPECIFICATIDNS AND DRAWINGS

The Supplier shall execute the works in compliance with the provisions of Contract,
good englneermg practices and codes requirements

2.2 PROCUREMENT, FABRICATION & SUPPLY

Supplier shall carry out Design, detailed engineering, manufacture, inspection,
shop testing, supply, erection & commissioning of Flame proof, Top running,
double girder-based LINAC Handling (LMS) and Film Positioning System (FPS) for
NDT facility of SLC as per specifications and IS 3177, 1S 807 & relevant codes &
standards in accordance with the scope, techmca! specifications and terms &
conditions of oontract

2.3 DELIVERY AND STORAGE

2.3.1 -Dispatch Instructions given in the Contract shall be strictly followed. Failure '
to comply with the instructions may result in delay in payment apart from
imposing any other charges as may be deemed to fit.

2.3.2 The Supplier shall be responsible for transporting all the equipment to site,
unloading and storage. :

233 No equipment shall be delivered without obtaining 'dispétch clearance from
SDSC SHAR.

2.3.4 All the equipment shall be properly packed to avoid any damage during
transportation / handling / storage and any damage found has to be
replaced free of cost.

235 The equipment received at site shall be stored at a place assigned for this
purpose.

2.3.6 Suppller shall take proper care while storing the equipment and shall
provide watch & ward at his own cost.
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3. INSTALLATION
3.1 GENERAL

3.1.1 Supplier's staff shall include adequate number of competent erection
engineers with proven experience on similar works to supervise the
erection works and sufficient skilled, unskilled and semiskilled labour
to ensure completion of work in time.

3.1.2 Supplier's erection staff shall arrive at site on date agreed by SDSC -
SHAR. Prior to proceedlng to work, Supplier shall however, first ensure
that requwed/sufﬂment part of his supply has arrived at SIte

3.1.3 Erection of equipment may be phased in such a manner so as not to
obstruct the work being done by other Suppliers and / or operatlng staff
who may be present at that time,.

3.1.4 During erection, Department's_qua!ity team / their engineer will visit site
from time to time with or without Supplier's engineer to establish
conformity of the work with specification. Any deviations, deficiencies or
evidence of unsatisfactory workmanship shall be corrected as instructed by -
Department. ) o

3.1.5 Supplier shall carry out work in a true professional manner and strictly
Adhere fo the approved drawings. Any damage caused by Supplier
during erection to new or existing building / environment shall be made
goad at no exira cost to Department. '

3.2 SAFETY

Supplier shall follow all the safety regulations / codes and shall take necessary
measures at his own cost for men, material during this project till completion
including insurance of person working for erection at site and other statutory
clearances.

3.3 ERECTION & CONSTRUCTION POWER

3.3.1 Electrical power provided by the Purchaser during Installation of crane is
NOT chargeable. Reasonable quality of normal power will be made
available at éne point (415V, 3 phase, 50 Hz) with the standard procedure
including earthing as directed by Electrical and safety engineers. However,
onward distribution shall be done by the bidder. All electrical installation by
the bidder shall be as per safety regulation & standard and will be subjected
to Purchaser inspection & approval.
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3.3.2 Materlal handling equipment required at site along with required
manpower for the following are in the scope of contractor

o Loading or unloading of items at the identified location for
temporary storage within 5km from the erection site.

» Loading, unloading and movement of stored ltems from the
temporary storage area to the erection facllity.

* Material handling requirement for erection and commissioning.

+ Loading, unloading and movement of the test load for load test
(for SWL. and over load) from the storage location to facility and
back to the storage facility Iocated within 5km from the erection
site.

3.4 SITE PREPARATION / CLEARANCE

No site preparation works are planned by SLC Project for site fabrication works,
Only environmental clearance will be provided for site preparation works.
Preparation of required site for any fabrication and approach reql.urements for
handling shall be in scope of contractor.

Upon comple_tion of work, supplier shall remove all his equipment and material
from the site within one month or time mutually agreed. Supplier at all times shall
keep site in clean condition and remove all unwanted material at reg'ullar intervals.
In case supplier fails to remove all their equipment and material within the mutually
agreed time, it is deemed that SDSC SHAR will arrange to remove the same at
Supplier's cost. :

3.5 ACCOMMODATION

Supplier shall make their own arrangement for accommodatton transportation &
canteen facility for all his staff, technicians, Iabour & workers.

3.6 MEDICAL FACILITIE_S

Supplier shall make their own arrangement at their own expenses for medlcal
facilities for site personnel.

3.7 WORK PROGRAMME

Supplier shall prepare a detailed program' schedule for review / approval by SDSC
SHAR. Supplier as per ex1genc|es of work shall revise and update prngramme
periodically.
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3.8 SUB-CONTRACTS

3.8.1 No work shall be sub-contracted without prior approval of SDSC SHAR.

3.8.2 Supplier shall be responsible for the proper execution of any sub-contract
placed by him in connection with this purchase order.

3.8.3 Supplier shall furnish to SDSC SHAR the copies of all un-priced sub-orders
showing promised delivery dates and places.

3.9 CHANGES AND MODIFICATION TO SPECIFICATIONS, DRAWINGS AND
QUALITATIVE / QUANTITATIVE REQUIREMENTS

3.9.1 Supplier shall obtain approval from SDSC SHAR before initiating the action
for procurement of bought out items.

3.9.2 During the fabrication review, supplier has to cam? out the mutually agreed
modifications to mest the overall requirement.

3.10 TAXES AND DUTIES

3.10.1 The tendered items as per the above subjected tender comes under
“Scientific and technical instruments, apparatus, equipment, accessories, -
parts, components, spares, tools, mock ups and modules, raw materia! and
consumables required for launch vehicles and satellites and payloads”
having GST @ 5% (As per Dept of Revenue iIGST Notification No. 25/2018
Integrated Tax (Rate) Schedule-! ; Sl. No.243B dt: 31.12.2018 {Amendment
to Notifications No. 7/2018-Integrated Tax (Rate) dt; 25.01.2018. Clause A
(ix) about Schedule | 243A))

Kindly accept to offer the item with 5% GST against End User Certificate
from our Competent Authority that the items belong to the above category

- 3.10.2 It is the responsibility of the contractor to issue the Tax Invoice strictly as per
the format prescribed under the relevant applicable GST law (CGST
Act/SGST Act/UTGST ActIGST Act). Contractor to indicate the proper

~ GSTN Registration/ HSN code in their tax invoices.

3.10.3 CGST/SGST/UTGST/IGST shall be paid at actuals against Tax Invoice but
restricted to the amount and percentage in the contract.

3.1 0;4 GST details of SDSC SHAR are given below:

Designation
Contact no

GSTIN

: Purchase and stores officer VALF
: 08623-226082

: 37THYDF00385AIDZ
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3.11 STATUTORY VARIATION

Statutory variation for CGST/SGST/UGST/IGST is applicable, provided the
actual completion of services doss not occur beyond the period stipulated
in the orderfcontract or any extension (without levy of penalty). For
variation after the agreed completion periods, the service provider alone
shall bear the impact for the upwards revisions.

For downward revisions, the Department shall be given the benefit of
reduction in CGST/SGST/UGSTAGST.

3.12 RISK COVERAGE

The Supplier shall arrange comprehensive risk coverage at his own cost
covering the value of equipment including transportation to the site from
manufacturer's works, storage at site {ill demonsiration, testing at site. The
period of such coverage shall be up to contractual completion period or any
extension granted by Department thereof.

3.13 = INCOME TAX

Income tax at the prevailing rate as applicable from time to time shall be

deducted from the supplier's bills as per Income Tax Act,1961 and the rules

there-under or any re-enactment or modifications thereof and a TDS
~ certificate shall be issued.

3.14 BANK GUARANTEE FOR SECURITY DEPOSIT, PERFORMANCE
- BANK GUARANTEE :

3.14.1 Performance Bank Guarantee (PBG):

You have to submit a BG/DD/FDR in lieu of PBG from a Nationalized /
Scheduled Bank for 3% of the order value at the time of supply valid till the
completion of warranty period plus 60 days towards claim period.

3.14.2  Security Deposit (SD}

3% value of the order shall be deposited with SDSC within 10 days from the
date of the Purchase Order towards security deposit in the form of Bank
Guarantee (BG)Y FDR/DD towards performance of the Contract valid fill
completion of the contract period plus sixty days towards claim period. (This
will be returned by SDSC immediately on execution of the order satisfactorily
as per order terms. If not, the amount will be forfeited).
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3.14.3 Combined BG for PBG cum SD

In case, if parties are unable to provide two separate BGs, i.e., one for SD &
one for PBG, they can submit a combined BG for SD & PBG for 3% of the
Order value valid till the completion of total contractua! obligation (i.e., S‘__Egly
period plus warranty period plus 60 days).

Note: No interest shall be payable on any bank guarantee.

3.15 -PACKING AND FORWARDING

3.15.1 The Supplier shall arrange to have all the material suitably packed as per
the standards and as spegcified in the contract. Unless otherwise provided
for in the contract, all containers (including packing cases, boxes, tins,
drums, and wrappings) usad by the Supplier shall be non-returnable.

3152 Al packing and transport_ charges, transit handling costs, transit risk
coverage and transport fees of agents employed at the place of delivery or
elsewhere, shall be deemed included in the price to be paid to the Supplier.

3.16 FORCE MAJEURE

Should a part or whole work covered under this purchase order be delayed due to
reasons of Force Majeure which shall include legal lockouts, strikes, riots, civil
commotion, fire accident, quarantines, epidemic, natural calamities and embargoes
the completion period for work, equipment referred to in this agresment shall be
extended by a period not in excess of the duration of such Force Majeure. The
occurrence shall be notified within reasonable time.

317 WARRANTY

The bidder shall provide twelve months warranty for the en'tire system for a
defect liability, after final official-handing over at his cost. During this period
bidder has to provide and adhers to the following:

3.17.1 This period shall include maintenance, replacement of defective/ failéd parts
at free of cost.

3.17.2 Bidder has to attend unlimited breakdown calls.
3.17.3 Purchaser will not provide any transpori/accommodation for this purpose.

3.17.4 Upon oral or written notification of defects in or malfunctioning of the goods
during the warranty period which require corrective action, bidder shall send
the necessary personnel to job site to supervise and assume responsibility
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 for repairs and/or replacement, if necessary, of the defective goods or
material at his own cost. If Bidder does not respond, within seven (7) days
after receipt of notification, the Purchaser has got every right to resolve
reporied problem and Purchaser may do so at the cost and expense of the
Bidder. Bidder shall reimburse fo the Purchaser all expenses incurred by
Purchaser to repair or replace matfunctioning or non-conforming goods and
Forfeit the performance security. |

3.17.5 Purchaser has no obligation to discover defects, patent or otherwise, and
| this shall be sole responsibility of Bidder. Inspection and clearance for
shipment by Purchaser's inspectors or Inspection agency appointed by
Purchaser shall not relieve Bidder of any of his obligation and duties under

the terms and conditions herein.

3.17.6 Where defects in items are remedied under warranty, the period for which
the warranty operates shall be extended by such period, as the items were
hot available to the Purchaser. Where defects items are replaced by new
ones, the full warranty period stipulated in the contract shall apply to such
replacement items as from the date of their delivery.

3.17.7 Bidder shall obtain similar warrantee from each of his sub-bidders. However, |
~ the overall responsibility shall lie with the Bidder.

3.17.8 The Bidder shall guarantee that the equipment furnished by him are in
conformance with the requirement of the specifications.

Goods covered by the contract shall be free from defects in design,
materials or workmanship for a period of twelve months from the date of
successful commissioning & acceptance by Purchaser.

3.18 SCHEDULE OF PRICE

3.18.1 CONTRACT price shall include all costs of “Design, Detailed engineering,

Procurement, Manufacture, Supply, Erection, Testing and Commissioning
~ of Flame proof, Top running, double girder based LINAC Handling and Film

Positioning System for NDT facility of SLC as per following specifications
and IS 3177, IS 807 & relevant codes & standards for SLC”, shop testing,
packing, forwarding, transport to site, unloading, storage, all risk coverage,
erection, installation, testing & evaluation and commissioning of equipment
including any other cost for proper and complete execution of the
CONTRACT.

3.18.2 CONTRACT prices shall also include all iravelling expenses, living
expenses, salaries, overtime, benefit and any other compensation for
- engineers, supervisors, skilled, semiskilled workmen, watch and ward staff,
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labours and other staff employed by the Supplier, cost of tools and tackles
required for erection. and other consumable material required, and all
taxes, duties, and levies as applicable on the date of submission of bid.

3.18.3 Supplier shall quote the prices similar to price bid forrﬁat enclosed as
Section —G1 only in oniine.

3.18.4 Erection charges and third party inspection charges shall be firm and fixed.

3.18.5 ' The rate quoted shall be on FOR SLC site, Tuticorin, Tamil Nadu, basis.

3.19

TERMS OF PAYMENTS

Party shall comply with following payment terms,

fl. Commissioning

= 100% Erection cost

PAYMENT TERM APPORTION STAGE
= 80% Supply cost of LINAC | After receipt & accepfance by
l S-uphly Handling and Film | CLIP of LINAC Handling and
" avment Positioning System and Film Positioning System at SLC
Pay ' 100% taxes & duties on Site.
supply cost.
' After completion of erection & |
» 20% Supply cost’ commissioning and acceptance

of LINAC and Film System and

payment lalso after submission of
_ Performance Bank Guarantes.
[ll. Transport » 100% Transport Charges After completion of equipment
V. TPI _* 100% Charges transportation to site
3.20 DELIVERY SCHEDULE
The realization of fabrication works within the schedule is very essential.
Hence, bidders are requested to adhers to the schedules given below.
Contractor shall follow the following schedule for executing the contract:
S.No | Event | Time | Remarks
_ LiNAC and Detector Handling System
1.1 Date of Purchase order: g TO Reference for supply
1.2 | Party shall submit the Design / PDR for T1=T0+30 | PDR approval
approval
1.3 | Party shall submit all the drawing & T2= : Within 1 month from the date
brought out items list/specification and | T1+ 30 Days | of PDR approval. T1
calculations for approval to department.
14 | Intermediate reviews and Final approvals | T3 = within 1 months from the date
of drawings -and calculations by | T2 +30Days | of completion of T2
purchaser (department) and TPI
1.5 | Final inspection and clearance T4 = within 5§ months from the date
T3 + 150 | of final approvals of drawings
Days and calculation by department,
after completing the PDI &

SHEET: 9 OF 15
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dispatch clearance

1.6 | Dispatch clearance to SLC site T4 Reference date for dispatch
of crane from company to
site

1.7 Receipt of items, nnloading and storing | T5 Transportation time from

- | at identified location : =T4+15days | company to SLC site
1.8 Date of site readiness / clearance | T6 Reference date for erection

provided by the department for erection
& commission of the complete system

1.2 | Erection & Commissioning T7=  T6+45 | 1 %4 months from date of site
’ ' days. clearance for erection &
cominissioning work

3.21 LIQUIDATED DAMAGES

In case your quotation is accepted, and order is placed on you, the supply
against the order should be made within the period stipulated in the order.
Failure to supply the matsrial within the stipulated period shall entitle Procuring
Entity for the imposition Liquidated Damages without assigning any reasons @
0.5% of the value of the delayed item, per week (or part thereof) of the delay,
subject to a maximum of 10% of the total contract value

3.22 DISCLOSURE AND USE OF INFORMATION

3.221 If the documents supplied by SDSC SHAR are marked . “Strictly
Confidential®, supplier shall take all necessary steps to ensure the same.

"3.22.2 Suppller shall guarantee that all information and data received during
execution of Purchase Order from SDSC SHAR shall be classified as
“confidential” within the meaning of the Official Secrets Act and will notbe
divulged to any third party without prior written permission of SDSC SHAR,
All drawings & documents shall be retumed after execution of work, |

3.22.3 No publicity of any kind whatsoever regarding this work shall be given
without prior clearance from SDSC SHAR.

3.23 ACCEPTANCE AND REJECTION:

On completion of. the work or part of the work as specified in the contract, the
representative of the Department refserred to, shall check as soon as possible, but
in any event within one month of notification of readiness for acceptance that the
work performed complies with the contract requirements as regards quantity and

quality. . '

In the event of rejection of any of the articles, whereby the Supplier feels himself
aggrieved, he may within eight days of the receipt of nofification of rejection and
before such articles have been removed from the place of inspection, give the
Department notice of objection. Such objection shali be considered by a Board of
Appeals of the Department. The Department shall, without prejudice to the
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arbitration clause in the contract, take a decision upon presentation of the Board's
findings.

On completion of tests, the members of the Inspection Organisation of the
‘Department or Inspection agency appointed by Department shall prepare a report,
which must be countersigned by the Supplier.

3.24 SUSPENSION:

3.24.1 Department may notify the Supplier to suspend performance of any or all
of his obligations under the Contract. Such notice will specify the reasons
for suspension and the effective date of suspension. Supplier there upon
shall suspend the performance of such obligations until ordered in writing
to resume performance of Contract by Department.

3.24.2 If Supplier's performance or his obligations remain suspended or the rate
of progress is reduced, then, the time of completion will be suitably
extended and all costs incurred by Supplier as a result of suspension or
reduction in rate of progress will be paid to Supplier provided that the
suspension or reduction in the rate of progress is not by reasons of
Supplier's default or breach of Contract.

3.25 CANCELLATION

3.251 GENERAL RULE

The Department shall have the right at any time to cancel a contract either
totally or in part by giving written notice by registered mail. From the time of
receipt of the written notice, the Supplier shall undertake to observe the
instructions of the Department as to the winding up of the contract both on his
own part and on the part of his sub-suppliers. '

3.25.2 WITHOUT FAULT OF SUPPLIER _

In the case of cancellation of a contract by the Department without any fault of
the Supplier, the Supplier shall on receipt of Department's instructions forthwith
take the necessary steps to implement them. The pericd to be allowed to
implement them shall be fixed by the Department after conclusion with the
Supplier and, in general, shall not exceed three months.

Subject to the Supplier confirmirg, Department shall take over from the
Supplier at a fair and reasonable price all finished parts not yet delivered to the
Depariment, all unused and undamaged material, bought-out components and
articles in course of manufacture in the possession of the supplier and property
obtained by or supplied to the Supplier for the performance of the contract,
except such material, bought-out components and articles in course of
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manufacture as the supplier shall, with the agreement of the Department, elect
to retain. '

3.26 FRAUDULENT PRACTICES, BRIBERY AND CORRUPTION OF

GOVERNMENT SERVANTS
The contractor represents and undertakes that he has not given, offered or
promised to give, directly or indirectly any amount, gift, consideration, reward,
commission, fees, brokerage or inducement to any person in service of the
department or otherwise in procuring the contracts or forbearing to do or for
having done or forbome to do any act in relation to the gbtaining or execution
of the contract or any other contract with the Government for obtaining a
contract or showing or forbearing to shoe favour or disfavour to any person in
relation {o the contract or any other contract with the govemment. Any breach
of the aforesaid undertaking by the contract or any one employed by him or
acting on his behalf or for his benefit (whether with or without the knowledge of
the contractor) or the commissioning of any offence by contractor or any one
employed by him or acting on his behalf, as defined in chapter [X of the Indian
Penal code, 1860 or the prevention of corruption Act. 1947 or any other Act
enacted for the prevention of corruption shall, without prejudice to any other
legal action, entitle the Department to cancel the contract either wholly or in
part, and all or any other contracts with Contractor and recover from the
Contractor such amount or the monetary value thereof and the amount of any
loss arising from such cancellation without any entittement or compensation to
the Contractor. The Department will also have the right to recover any such
amount from any contracts concluded earlier between the contractor and the
Government of India. The contractor will also be liable to be debarred from
entering into any contract with the Government of India for a minimum period
of five years. A decision of the Department to the effect that a breach of the
undertaking had been committed shall be fina! and binding on the Contractor.

3.27 Risk and Cost Purchase

Timely delivery of goods/services is of prime importance and where the vendor
fails to fulfil their contractual obligations, the Procuring Entity shall be entitied,
and it shall be lawful on his part, to procure Stores and/ or services similar to
those ordered/cancelled, with such terms and conditions and in such manner
as it deems fit at the “Risk and Cost’ of the Contractor and the Contractor shall
be liable to the Procuring Entity for the extra expenditure, if any, incurred or
accrued by the Procuring Entity for arranging such procurement. However, the
Contractor shall not be entitled to benefits if any, from such procurements.
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Prior to resorting to risk purchase the Purchaser shall consider impact of the
default by the contractor, proper notice to the contractor to invoke risk

. purchase clause and method of recovering the additional amount spent by the
Purchaser. The cost as per risk purchase exercise may be recovered from the
Earnest Money' Deposit/ Security Deposit/ Performance Security of the supplier
and/or bills submitted by the supplier against the same contract or any other
contract. GST will be charged / levied on Risk Purchase as per the provision of
GST Act Rule thereon.

Risk purchase action may be initiated under any of the following conditions.

a. When the supplier fails to deliver the materials even after extending the
delivery period. -

b. When the supplier fails to respond to purchases request for supply of the
materials and fails to provide any genuine and bonafide reason for the delay in
supply.

c.When the supplier breaches any of the terms and conditions of the supply
order/ contract and as a result fails to execute the order satisfactorily

3.28 Land Boarder Sharing Declaration.

The bidder shall provide compliance to Order No. F.No.7/10/2021 PPD dated
23.02.2023 and amendments thereof by Ministry of Finance, Department of
Expenditure, Public Procurement Division regarding restrictions on
procurement from a bidder of a country which shares a land border with india
and comply to all the provisions of the Order. In this regard, you shall certify
that the bidder entity is not from such a country o, is from such a country, has
been registered with the Competent Authority.

3.29 Make-In-India {(MIl) Clause:

Provisions contained in Public Procurement Policy (Preference to Make in
India); Order 2017 issued by DPIIT vide OM No. P-45021/2/2017-PP(BE-I!)
dated 16.09.2020 & directives related including latest amendments (if any) is
applicable for this tender. You are requested to provide Self Declaration
Certificate that the offered ltem meets Local Content Requirement of Class 1
or Class 2 as per Make in India (MIl) Policy, clearly indicating the Percentage
of local content & the details of Location(s) at which value addition is made in
the offered product. It may be noted that Local Content shall not include
services such as Transportation, Insurance, Installation, Commissioning,
Training and after sales service support like AMC/CMC etc. Minimum 50%
local content for Class-1 local supplier and minimum 20% local content for
class 2 local suppliers. '
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Bidders shall submit self declaration indicating percentage of local content
atong with location of value addition in INDIA.
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4 PROJECT INFORMATION

4.28 Project Title : ~ : 8SLV LAUNCH COMPLEX (SLC)
4.29 Location of Plant : : 8SLV LAUNCH COMPLEX, SSLV
: '~ PROJECT OFFICE, SURVEY NO.
260-3C, MADHAVANKURICHI
VILLAGE — 628208, OPP. TO
KOODAL NAGAR, THIRUCHENDUR
TK., TUTICORIN DIST,,

. TAMILNADU
4.30 Elevation 122 m
4.31 Access to Site : : Road about 21km from

Thiruchendur and about 46km from
_ Koodankulam approximately.
4.32 Temain ' :Uneven with level varying
significantly. '
4.33 Climatic Conditions
4.33.1 Temperature

43311 Mean of daily max 34 0C
4.33.1.2 Mean of daily min. 28 °C
4.33.1.3 Maximum Temperature :39.9C

a. Design ambient temperature :45.0 °C
for performance guarantee
b. For elecfrical system design :50 °C

4.33.2 Relative humidity
4.33.2.1 Range :58% to 95%
4.33.2.2 Design relative humidity - 195%
for performance guarantee

4.33.3 Rainfall ;
4.33.3.1 Annual average maximum  :1222.7 mm
4,34 Wind Load

4.34.1 Basic wind speed :7m/s
' (Enhanced by a facior 1.4)
4.35 Seismic Data ' : As per IS : 1893 latest issue

Zone » Zone |l
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. Scaope of Work

Technical Specification of LINAC Handling and Film Positioning System

Design, detailed engineering fabrication inspection, shop load testingat factory, iransportation to site]
unloading at site, storage at site, erection, testing, commissioning and handing over of 5T + 50 K¢f
capacity Double Girder Flameproof based LINAC Handling System {LHS) and Film Positioning System
(FPS), Bridge Girder, Gantry Girders, CR rails and cable management system along with third party]
inspection, as per following specifications and IS 3177, IS 807 & relevant codes & standards.

. Configuration Details.

LINAC handling is intended for Maneuver the LINAC X-ray machine head (5t SWL) and and Fil
Positioning System is intended Positioning the Radiographic fim (50Kg SWL) as per the defined wa

for radiography purpose of Solid motors and accessories. It is an overhead based (EOT Crane) systen’ *

shall configured with two independent cross travel trolieys, one for handling the LINAC head and| "

‘another for_handiing the Film positi_on, on a common LT girder.
The exposurs hall (Bay) size, Where the system to be realized is 25 (L) X 20 (W) X 21 .S(H) m.

The hall is planned with 60t EOT crane at 13.5 m elevation along with this LINAC handling system al
9m (LT rail height) elevation, two tier system concepts. Refer Skeich — 182

Major Sub system Configuration details are listed below

2.1. LINAC Handling System Configuration

The LINAC handiing system shall accommodate the LINAC head size, 2740 (I)x 1250(w} x 1500mm|
(h)for integration. The LINAC head shall connect to overhead CT trolley by wire rope arrangement. Theg
major sub systems for LINAC head integration and defined operational movements are given below,
Refer Sketch - 3 '

e Individual CT trolley for cross movement

e Yoke system for LINAC head integration and specific operational (Rotational and Tity~

movements) requirements.

« Number of movements to. be planned is “Five”. Lateral -X (LT) Cross - Y(CT), Hmst -Z
Rotation in X plane (Powered) and Tilt in Z plane (manual)

o Stabilization System to attest the LINAC head oscillation (Hydraulic power pack based

telescopic arrangement)

Hoist arrangement with load cell.

Lateral movement {common for both system)

Operation, both local and remote.

The LINAC head positional movements are powsred and controlled one. Except Tilt alons

whers it can be adjusted manualiy.

s . Cable Management system inside bay and Hoist movements. The Cable management system
design shall consider the LINAC machine cables also in addition to handling system cables.

!
i
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2.2, Film Poesitioning System Configuration

10 mm, for two cassettes at a time.,

2.3, LT Girder (Double) (Common for both the handling system)

2.4I

2.5,

Film positioning system shall configure to accommodate the Radiegraphy film cassettes and aid to
position the same inside the bay as per user defined requirement in this document. The film

positioning system shall connect to overhead CT frolley through wire rope and telescopic guided
arrangements. Refer sketch -4

Supplier shall design the cassette holder. 1t is a channel type system with front and back undes
open condition i.e. without any metal shaet and the channel shali hold the cassettes, the size of the
individual full cassette is 420 X 320 X10 mm. The holder shall design to accommodate three
casseties at a time in series. Similarly, Cassette holder frame for half cassette, size 170 X 420 X

¢ Individual CT trolley for cross movement

» Interface arrangement to integrate the cassette holder frame in the system. _

* Number of movements to be planned is “Four”. Lateral -X (LT common for both LINAC Handling
and Film positioning}, Cross - Y{CT), Hoist — Z, Minor indspendent movement of 1200mm stroke
{ +/- 600 mm )} in LT plane {with screw movement to align Film with LINAC head) All the
motions are powered.

» Telescoplc based guiding system shall be provided to arrest (without hydraulic) the oscillation
and to maintain the cassstte holder normal axis at various dynamic location in the hoist stroke

The design of the LT girder shall consider the SWL of Film positioning system as 5t instead ol
50kg. Hence, the LT girder shall accommodate the both trolleys of &t capacity gach.Thig
requirement shall allow the Purchaser for future augmentation Purpose.

Electrical and lnétrumentation. '

tis the PLC based operatable system. The system is going to be used in explosive area; hencd
the electrical motors, brakes and junction boxes shall be suitable to use in Zone | class || flame
proof environment. The electrical motors used in the system shall be controlled by VVVF drives,
The PLC system, motor VVVF drives, electrical switchgears will be placed in a non-flame prood
area adjacent to the bay. The instrumentation system (comprises of push bution, limit switches|
Indication lamps, display systern, efe) can be an intrinsically safe for getling data from exposure

hall. The limit switches and encoders used in the system for positional accuracies, X-ray hardened
are preferable.

Compatible communication shall be planned between the VVVF drives and instrumentation
system, the PLC based. Oparator shafl make operation trough MM! console.

Cable Management System.

The necessary cabling between the end equipment and electrlcal panel rooms shall be properl
routed and suitable cable management system shall be designed inside the bay. The cab!
management system along with cable drag chain shall be considered for LINAC machine cable
and chilled water hose in additional to the cables meant for LINAC Handling & Film positionin

system. The minimum bending radius for LINAC cable is 305mm and water hoses is 255mm
Refer image 2
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. System Design.

. Operatidnal Philosophy

The main objective of the system is to assist for Radiography of Solid motors and flight related
accessories. For doing the radiography laterally or vertically, the LINAC X-ray Machine and the
corresponding Film {Image Detector) shall be maneuvering in such a way that to cover the desired
~ volumes. The article volums, solid motor, is segmentized as per the exposure plan and each smal
segment shalt be radiographed individually to cover the entire length of the article.

The operational Radiography settings shall be done by maneuvering the system locally (Plug ir§
Pendent) and remotely at Contro! room (Conftrol Console). To have readable image during the film
interpretation, the motion of the LINAC handling system and Film positioning system are as per thig
“ document deﬂned accuracies.

The entire system positional / rotational readings shall be displayed locally as well as remotely. Thel..

system shall have the provision in control room where the operator has the choice to command the, '

system for specific movements remotely. On part of safety measures, the safety interlocks (soft as we!
as hard) shail be incorporated suitably based on the user inputs.

The design of mechanical and electrical components of the system shall consider 125% of rated !oari
(additional 25% safety margin). The electrical motors/components to be installed at exposure bay shal

be flameproof and necessary certificate. shall be issued. Motion Interiocks, soft and hard shall be
planned as per user requirement defined in this document. For wire rope design the factor of safetyf
shall ba 6 times of the rated load.

The operational logic for control shall be made as per requirement. Initially, the home position off
individual systems (LHS and FPS) shall be defined and the operator shall enable to command the
system for a specific position during radiographic operation. The individuat movements shall operable
with certain safety condition, example, the lateral motion will be allowed if both the sysiem at soms|
elevation. Similarly, all the movements shall be controlled through department cleared ioglc with certalr

safety conditions. -
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1. FUNCTIONAL REQUIREMENTS

a) The LINAC handling system shall have provisions for long travel (X-axis),
cross travel (Y-axis), Hoist (Z-axis) and in yoke X-ray machine tilting (about
trunion-axis) and rofation (about Z- axis). Design and interface
requirements of LHS with LINAC machine shall be done as per
requirements (X-ray head and dimension 2.7 X 1.25 (w) X 1 (h) m). The

11. LINAC head shall be supplied by the Purchaser while on integration.

b) The Film Positioning system shall aid to position the Radiographic film as
ner the requirement. The FPS shall have the provision for Long travel
(same for Both LINAG and FFS), Cross travel (Y- axis) and Hoist (Z axis)
and in addition fo the above it shall provision of minor independent
motorised movements in LT plane. '

LINAC handling system is to manipulate the positions of LINAC X-ray head for
radiographic imaging, it shall have a PLC based operating system. The LINAC
handling system shall be accordingly provided with suitable VVVFDs,
1.2 |encoders, Proximity switches/limit switches for it to be controlled and operated
using (i) Man-Magchine Interface (MMI) from control room (safe area) and (ii)
Local push button station / pendant system for manual operation locally
(Hazardous area). '

Contractor shall supply PLC hardware and carryout the PLC programming to
1.3, | meet functional requirements and providing all necessary interlocks of the
system

Contractor shall supply necessary hardware development to operate LHS &
4. | FPS through remote mode. GUI program/coding shall be done by contractor

As 'Radiography operation requires precise positioning LINAC, all interfaces
1.5 1 and different mechanisms shall be designed accordingly in LINAC Handling
System :

The pendant / loca! push button station shall be provided with local display for
1.8. | position information of all motions.

. Two independent Pendant controf shall be supplied, one for LHS and other for
7. |FPS, ' .

In NDT exposuré hall at 13.5 m elevation, above this system the 60t EOT is
1.8, | Planned. Supplier suggested to design the CT trolley (height), so that positive
' clearance will be thers for clear movement. '

Quantity of LHS

and FPS One Number each

3. Usage of LINAC handling and Film Positioning System
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The crane-based LINAC handling and the Fiim
. Positioning System shall aid to manipulate the LINAC
3.1. | Aplication machine and Film as the per requirement needed for
' NDT of Solid motor,
This heavy—duty LINAC and FPS will be put to use for
365 Days' intermittent duty (Class Il duty (M5) as per
Usage period & ! 183177) with CT, LT and Hoist movements. Electrical
3.2. |desired Ilife of} and instrumentation control including PLC used in LHS
System and FPS shall be of latest technology and the same shall
be submitted for department approval before start of
fabrication / procurement,
4. Hazardous area conditions
As mentioned in BOQ: (as applicable), LHS and FPS shall be equipped with
flame proof electrical systems stitable for operating in hazardous area
4.1 classified as Zone 1, Gas group 1IA/IIB, T4 temperature classification as per
"1 ISAIEC:60079, 1S:5571, 15:5572, 15:2148, 1S:5780, 18:8239 and other relevant
IS standards. Motors and brakes shall have minimum Class “F” insulation with
| temperature riseg fimiting to class-B. .
Overatin Operating environment is Indoor, near to sea (l 8., saline
E::vironh?ent of atmosphere), with ambient temperature of 50°C and with
5 LHS and FPS / relative humidity of 95%. Weather conditions are
T Weather tropical. Contractor shall consider above while design of
conditions LHS and FPS, electrical, painting of LMS and FPS&
related parts.
6. MAIN PARAMETERS OF LHS AND FPS
: ' Double girder, Flameproof, Indoor, Heavy duty VWVF
6.1. ;%;%e of LHS and (Main and redundant as specified in this document) with
: Stabilization System
Structures: Group of LHS and FPS Mb5as per IS 807
6.2 Class & duty of
“ | LHS and FPS Mschanisms: Group of classification M5 as per 153177
Hoist Mechanism: Class |- (M5) duty as per 15:3177.
LHS and FPS :
6.3. capacity {in tonne) 5t_ +50 Kgs
6.4. ! Span 20 m (approx.}
65. | t';}ﬁu:fjght (Height | pyinimum 7.5 m for LHS and FPS
6.6. | Operation Speeds (meters/minute)
a) | Hoist Main speed: 3.0 m/min & creep speed: 0.3 m/min
by | g;(tji? "srr;:-ggl) (For Main speed: 3.0 m/min & creep speed: 0.3 m/min
c) | Long trave! Main speed: 3.0 m/min & creep speed: 0.3 m/min
d) | Yoks Rotation glam spe_ed: 180 Degree/min & Creep Speed 18
egree/min
e) [ Tit Manual operation. {+/- 15 Degree )
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Side clearance
(Distance from
8.7. | centre of gantry rail | As per the Sketch-1
to nearest
obstruction)

6.8, Bay Ilength in

meters 25m (approx)

6.9. | LT wheel base as per 1S:807 and shall not be less than 1/5th of span.
' shall be as minimum as possibie for having optimum LT
Width of LHS and | yoke approaches for better utilizatlon of LHS and FPS &

6.10. | epg | building (Indicative LINAC approaches are provided in

the drawing, Sketch-1)}.
7. |Hoist |

7.1. | Hoist Drive ~ 2 Nos. to be considered. (1 for LHS and another one for FPS)

Both the above system shall be of independent to each other with respect to

7.2 operation.

Bidder can suggest & design configuration along with LINAC stabilization
system to meet above safety, redundancy, and reliable Hoist system with
7.3. | optimum LINAC approaches.

Motors and gearboxes shall be rated such that motor and Gearbox W|I| take
full rated torque at rated speed.

Brakes shall be located on Input shaft of gearbox. 2 nos. of flamepraof brakes

7.4. per motor shall be provided.
Single motor each one for LHS and one for FPS with
: . Horizontal, foot mounted, parallel shaft Helical gearbox
7.5. Eﬁgtan?;\gaé for of standard make mentioned in this specification, For
any other system supplier shall get approval from
purchaser.
8. | LT Drive

8.1 Twin drive shall be used. Horizontal/ Vertical type, foot mounted standard
" | makes gear boxes as specified in the list of bought out items

8.2 Each corner drive components shall be easily accessible and shall be
" | designed with interchangeable components. -

Wherever applicable the driving pinions shall not interfere with the removal of

8.3. whesels.

8.4 Number of wheels | 4 Nos. as per design / as approved by Dept.
** | for LT drive Drive wheels: 50% of total wheels based on design.

Diameter of wheels

8.5. for LT drive

As per IS 3177.
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8. CT Drive (apphcable for LHS and FPS)
9.1. | CT Drive — 2 Nos. to be considered. (1 for LHS and another one for FPS)
9.2 Both the above system shall be of independent to each other with respect to
= | operation.
CT drive shall be provided with central drive with vertical type gearbox. Helical
- 9.3. | paralle! shait gearbox, motor and thrusters brakes Department approved
make shall be used.
0.4 All the drive components shall be easily accessible an.d shall be designed with
" | interchangeable systems.
0.5 Wherever applicable the driving pinions shalt not interfere with the removal of
| wheels.
Number of wheels | 4 Nos. as per design / as approved by Dept.
9.6. |for CT drive for| Drive wheels : 50% or 25% of total wheels hased on
each system design
Diameter of wheasls
9.7. for CT drive As per IS 3177.
08 Maintenance of CT | Maintenance platform shall be provided for CT drives
| drives covered with chequered plate.
9.9 Type of bearings | Anfi-friction, Heavy duty Double row Spherical Roller
= | for CT whesls Bearings
Type of mounting | . « .
9.10. of CT wheels - L" type brackets with fit bolts and lacknuts.
10. Rotational Drive
10.1 Rotatlonal drive shall be provided with suitable drlve gearbox and thrusters brakes
""" | Department approved make shall be used.
10.2 Al the drive components shall be easily accessmle and shall be designed with
" | interchangeable systems.
103 Wherever applicable the dnvmg pinions shall not interfere with the removal of any sub-
| system.
10.4 Maintenance  of | Suitable maintenance approach shall be provided for Rotational
" | Rotational drives drives covered with chequered plate.
Ty f bearings - . .
10.5. fo};pfgotgtion driveg Anti-friction, Heavy duty Double row Spherica! Roller Bearings
Type of mounting | ,, « .
10.6. of CT whesls L" type brackets with fit bolts and locknuts.
11. MECHANICAL DESIGN AND ELEMENTS' DETAILS
The design of components shall be done on the basis of
ultimats tensils strength, the value of siress factor used
shall be the product of the basic stress facior and the
duty factor for the appropriate mechanism class as
11.1. | Factor of Safety mentioned in 1S:3177. _
The design of all mechanical components shall be done
as per I8:3177 & as per this technical specification and
also on the basis of minimum ultimate tensile strength
with factor of safety of not less than 5.
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‘The stresses in all components of hoist mechanism and gearboxes should not
exceed 66% of vield point (proof stress) of the material for the component
under break down conditions of motor i.e. pull out torque of motor which
Is minimum 2.75 times full load torcue of motor.

11.2.

All mechanical components in Hoist (vertical load path), shall be designed for
11.3. | infinite fatigue life. Fatigue analysis shall be based on the LHS and FPS
maximum rated load.

Materials with less than 15% elongation shall not be used for any of
11.4. | mechanical load bearing component except for electrical motors, panels and
- | hydraulic companents.

Stress Concentration factors - shall be considered in mechanical design for
11.5. | calculating working stresses and also combination of stress concentration
factors shall be considered at required conditions.

No cast iron part should be used as load bearing member on the LHS and FPS
11.6. | except for electrical equipment. Similarly, wood or combustible material and
Bush bearing should not be used in any part-of the LHS ang FPS.

the Yoke system shall be provided for manipulating the
LHS system. Configuration as given in this document.
Material certificate, grade for yoke design shall be
submitted.

11.7. | Hoist Yoke

11.8. | ROPE DRUM (Applicable for LHS and FPS)

a) | Independent ropes drum to be considered. (for LHS and for FPS)

Rope Drum shall be of welded / fabricated type of 1S: 2062 steel with duly
b) | stress relieved. Rope drum shall be designed as specified in 1S: 3177 in
general. Allowable stress in drum shall not be more than 1/5th of UTS.

¢). | Rope drum diameter shall be as per 138 3177.

d) Fleet angle of wire rope from drum to sheave shall not be more than 2.5 deg
and drawings & calculations shall be provided in this regard.

e) Drum grooves shall be helical and machined with smooth surface finish. Drum
groaves shall be dimensioned as per 1S3177.

Length of the drum shall be sufficient to accommodate the rope in one layer of
| the rope requisite for the specified lift and in addition rope drum shall be
) provided with no fewer than three dead turns at each anchored end and at

least one spare groove at the other end when hook is at full height of lift
condition. Grooves shall be finished smocth and shall be rounded at edges &
corners.
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Rope dead ends shall be clamped with minimum three clamping wedges
with two numbers of bolts on each clamp. The bolts shal[ be at the centre
of ¢lamp and shall be wire locked.

11.9.

HOIST WIRE ROPE

No 'joints shall be used for wire ropes under thls specification.

b)

Hoist (Conventional hoist system) wire rope shall be single path & conventional
revving system with true vertical Iifi as per 15:3177. Wire rope'shall have factor
of safety of 6 on Minimum Breaking Strength (MBS). The wire rope shall be of
M/s USHA MARTIN make only. Wire rope shall be Non-rotating type, Hot dip
Galvanized, suitable construction, Core: IWRC, RH, Regular lay, preformed,
Minimum tensile strength/Grade: 1960MPa., _

11.10.

ROPE SHEAVES

Design of sheaves in general shall be as per 18:3177.

All sheaves shall be of forged steel only.

All sheaves shall be mounted on special roller type sheave bearings. Grease
lubricated sheave bearings should be provided with individual  grease
lubrication fittings and shall be easily accessible for maintenance.

Sheave diameters {at the bottom of groove) shall be as per IS 3177. Sheave

fleet angle shall not be more than 2.5 degrees.

If applicable, the equalizer sheave /Equalizer Bar shall be mounted above the
trolley floor and shall be easily accessible for maintenance from the floor of the
trolley. Equalizer Bar / sheave shallbe made insuch a manner that it

] can turn or swivet to align itself with the pull of the ropes.

If applicable, equalizer sheave /Bar shall be arranged such that rewving
equalization  shall not be restricted under - normal  operating. conditions.
Adequate free movement to compensate for operatlonal block swing and/or
normal rope stretch shall be prowded

<)

Sheave grooves shall be machined smooth and support wire rope unlformly
at least 130° angle of contact over its circumference.

h)

All Sheaves shall have guards, which fit closed to the flange having a
clearance not more than 1/4%rope diameter between sheave and inside of
guard, to prevent the wire rope from leaving the sheave grooves.

All the upper block sheaves shall be mounted above the trolley platform for
ease of maintenance and inspection.

11.11.

GEARBOXES

SECTION: C
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S

Standard make, crane duty, parallel shaft, Helical,
horizontal foot mounted gearboxes shall be used. Hoist
gearboxes shall be designed & manufactured as per
class It (M5) duty of 15:3177

a) | Hoist

Helical parallel shaft, crane duty, gearboxes, shall be
Gear Boxes for2 | ysed .

nos. of Holst, CT,

b
) |1 No. of LT and Travel drive gearbox ratings, for bending strength and
Rofation pitting resistance shall be based on 2 times rating of AC
moftor.
Heavy duty, and crane duty gearboxes of Elecon /
o) Make of | Shanti/f GREAVES (Premium transmission) / Fender/
Gearboxes DB-Radicon / Sumitomo / Renold only. Other make &
| Own make gearboxes are not accepiable.
1) Gearboxeas selection shall consider starting torque of
motor (i.e., 2 times the Full load forgue) of selected
motors. _
2) The gearing shall be designed for strength, durabifity,
and momentary high overioads which include the
Torque & Power | loads imposed during starting, braking and faiture of
rating of components.
d) | Gearboxes / 3) Due consideration shall be given for braking torque on
Pinions / Gears / | input shaft of Gearboxes.
Shafts 4) The stresses in all components of hoisting machinery

and gearboxes should not exceed 66% of yield point of
the material for the component under break down
conditions { Pull Out Torque) of motor.

5) In design of gearboxes, due consideration shal! be
given fo creep speed and also ramping down of rated
speed {rpm) to zero speed through VVVF drives.

Drawings and dimensional details of gear boxes, selection criteria, power
rating & torque rating calculations, bearing details, data sheets from gearbox
e) | manufacturer shall be submitted for TPIA & Department approvals during
design engineering phase.

TPA has to certify the same

f)y | Gearboxes with parallel shaft helical gearing shall be used for all motions.

g) | All pinions shall be integral with shafts.

h) | All gears shall be of forged alloy steel preferably case hardening steels.

3 Gear testh shall be cut ih metric module system. All gaar testh shall be profile
ground to smooth with less error & for low noise while running.

All gear boxes shall be totally enclosed and splash or forced lubrication system

i shall be provided. Gearboxes shall have sufficient heat radiation area

J to maintain  lubricant at temperatures  below maximum operating
temperature -
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k)

Vertical Gearboxes shallhave anoil pump lubrication system whenvertical

gearingexceeds of two reductions. Tubing/ Piping for gearbox lubrication

shall be provided with 8S316/S8S304 and must be properly clamped. No hoses
shall be used. Visual indicator for oil flow shall be provided in line.

Gearboxes shall have fill and drain connections, BREATHERS, lubricant
level indicator, and shall have good accesmblllty for checking, maintenance
and oil filling.

For all gearboxes lubrication shall be ensured even at creep speed of motor
and frem the initial start of motion (i.e. main or creep).

Gearbox cover shall be split horizontally at each shaft centre line and fastenad
and arranged so that the top half can be removed for mspectmn and repair
without disturbing the bottom half.

Radial clearance between the gear box inner surface and the outside diameter
of the gears shall be at least 1 % times the depth of the largest gear tooth

| inside gear box or 20 mm whichever is higher.

0)

No oil leakage is allowed from gearboxes. Oil drip pans shall be provided
around the gearbox.

)

Sufficient clearance need to be m'aintai_ned between gear of one stage fo
pinion of next stage of non meshing sets to avoid interference.

The noise level at gear box must not be more than 85 dBA (with 5t Ioad)
measured at a distance of 1m from the direct vicinity of the gear box. This is
very important for all the gearboxes, and a any gearbox making more noise is
liable to be refected.

: Rellable oll seal arrangement i.e., preferably double stage 01! seallng

arrangement sha'l be provided for shafts of gearboxes.

Open gears should not be used in any drive / motion.

| Drive Shafts (LT & CT applicatiﬂon for LHS and FPS)

Shafts shall be of 45C8 forged steel or allloy stes!.

Torsional deflection of the shafts at torque corresponding to 1.33 motor
rated torque during acceleration shall not exceed 0.10deg./meter of shaft
length.

Shaft supports on plumber blocks of SKF / FAG / TIMKEN make only.

.| Brakes

Flameproof thruster drum brakes shall be used for Hoist motions in LHS and
FPS. Make of brakes shall be M/s Pincsh Bubenzer, M/s SIBRE, M/s Galvi,
M/s SIME-GKN. : :

SECTION: C
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Standard make flameproof thruster drum brakes shall be us.ed for LIT& CT
drives / motions inLHS and FPS.

Brakes shall be mounted on the input pinion shaft of the gear boxes.

Brake performance certificate, test certificate, and Ex-proof (ATEX) Certificate
shall be provided from original manufacturer of brakes.

Two nos. of electro hydraulic flamseproof thruster drum
brakes per motor with Manual release and anti wear
compensator shall be provided (the second brake is for
redundancy) on the either side of gear box (one number
of break between motor and gear box and anottier after
gear box)}. '

b) | Hoist Brakes

Torgue rating of each thruster brake shall be minimum 2
times motor full load torque. Torque adjusting provision

c) ?Hraoﬁ) Rating | ¢pall be avallable inthe Brakes. Selected Brake shall.
' g _ have sufficient margin with maximum catalogue torque
rafing.

Hoist components and brake shall be selscted such that
the braking distance for lowering motion shall be as per
I1S: 3177 with one brake at full rated speed. Necessary
calculations shall be submitted in this regard during
design phase. :

d) Braking distance /
" | brake path for hoist

Brakes for CT & | Flameproof Electro hydraulic thruster drum brakes of

6) LT, Rotation above make, as per clause no 27, shall be provided.

Braking torque shali be checked so that it is capable of |
f Brake rating for CT | arresting the motion within a distance in meters equal to

and LT motions 10% of speed when travelling with rated load at rated
speed, provided thers is no skidding.

‘Manual release mechanisms for brakes shall be
provided to permit drive movement during power

Manual release for stoppage. Manual release shall be of self-reset

g}

Brakes type and operative only when held manually in the
release position.
No oil leakage is allowed from thruster brakes. Oil drip pans shall be provided under
h) | thrusters.

Shall be made from forged / cast stee! / SG iron.

Drums shall be completely machined to smooth surface

i) | Brake drums and Statically& dynamicaily balanced.

Hardness of surface of finished drum shall be 38-43 Rc.

Width of the brake drum shall be 10mm more than the
width of the brake shoes. '

All the gearboxes, motors, brakes, bearing pedestals,
elc. shall be mounted on machined and levelled
surfaces.

) Mounting of
] gquipment

11.14 Couplings
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Flexible Full geared couplings. Make of Couplings
shall be of FENNER / ELECON / Shanthi / Renold.
Selection criteria, service factor, Torque rating,
drawing shall be submitted for approval.

a) | Couplings

All Coupllngs selection shall be based on the manufacturer's rating and
applicable service factors for heavy duty LHS and FPSs compared to the
applied torque on the coupling and as per 15:3177. Consideration shall be
given to motor starting torque, gear ratio, dynamic effects, brake torgue stc.,

b) .

Motor shafts shall be connected to gear extension shafts through flexible /
shock absorbing couplings. Geared couplings shall be used between gearbox
output shaft and intermediate shaft or end shaft and also for connecting
¢} |intermediate lengths of long travel and cross travel shafts. Bstween
intermediate shaft and end shaft and betwsen end shaft and wheel axle, any
other special coupling which can give better and more reliable service may be
used after obtaining specific approval of the Department.

11.15.| Track Wheels

All LHS and FPS wheals shall be of double flanged with straight tread, with
a) | 12° taper flanges, and accurately machined. Drive wheels shall be. precision
machined and maiched in pairs with minimum deviation.

All LHS and FPS wheels shall be made from forged steet C55Mn75 and
b) | minimum surface hardness shall be 350 BHN. The wheels shall be capable of
taking up misatignments in span as specified.

General design & sizing of wheels shall be as per 18:3177. Necessary sizing
& contact stress calculations as per 18:3177 shall be submitted.

Galvanized, high tensile fasteners of tensile quality not
less than 8.8 shal! be used in LHS and FPS parts, except
for Fit bolts of Girder. Make of all fasters shall be of M/s

' TVS / M/s UNBRAKO
11.16.| Fasteners

Maximum combined stresses induced in the fasteners
by normal operating loads (but not including
pretensioning loads) shalt not exceed 20% of the
ultimate strength of the fasteners.

11.17.| Lubrication of LHS and FPS

a) Whesl bearings shall be provided with suitable greasing points on both the
sides of wheel and shall be made approachable.

b) Trunnion of whesl bogies shall be pmwded with suitable greasing points for
both the sides of the pins.

Suitable provision shall be provided for [ubrication of hook and sheave
beatings,

d) Adequate provisions/arrangements shall be made to prevent 1ubr|c:ants falling
from the LHS and FPS.

All keys where ever used should be of parallel keys as

11.18. Kejrs & Keyways per 15:2048 (Couplings / gear boxes / motor shafts)

Materiat of k_eys shall be 45C8 or alloy stesl.
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Proper fits and tolerances shall be used beiween key
and key ways, such that key should not get loosened in
service life. Key end arrestors shalt be provided.

11.19.| Bearings

Balt and roller antifriction bearings of approved make
SKF/ TIMKEN/ FAG/ INA only shall be used throughout
the drives except where specified otherwise.

Rated life of ball and roller bearings i.e., (B10 or.10) in
working hours shall not be less than 20,000 hrs .

Hoist gearbox's bearings shall be as applicable for class
Il (M5) of 1S:3177

Special consideration shall be givento bearings
which operate at low speeds. Certified confirmation
of the bearing's capacity at low speeds must be
obtained from the manufacturer during desgign phase.

Al bearings shall be provided with proper
lubrication or meansof Iubrication. Mounting  fits,
tolerances and clearances shall be as recommended
by the bearing manufacturer,

Life of bearing shall be calculated in accordancs with
bearing manufacturer's recommendations.

Bearing
Housings

All bearings housings shall be of STANDARD MAKE
(SKF/FAG/TIMKEN) and made of cast steel or wrought
steel or fabricated steel bolted to a rigid portion of LHS
and FPS structure by at least 4 bolts. Housings shall be
split on the shaft centre line to permit removal of the
shafts. The underside of the base of each bearing
pedestal shall be machined and shall bear upon a
machined surface.

11.20,| STRUCTURAL DETAILS OF LHS AND FPS

_ Design of
a} | structural work of
LHS and FPS

The LHS and FPS should be ﬁgid, robust and of sturdy
construction. The design of all structures shall be Class
Il as per 15:807 and as per this technical specifications.

For the welded construction such-as that of bridge girders and carriages,
b) | trolley frames, rope drums, gearboxes stc., all steel plates shall confirm to
- 1S:2082 or its equivalent.

¢) | Unless otherwise specified, only bolted or welded joints shall be used.

FPS.

Black bolts shall not be used in the main structures of the LHS and

o) All the bolts, nuts, washers etc., shall be heavy duty galvanized and shall be
protected against corrosive environment. _

All the structural plates used in fabrication of Girders,

chequered plates

f) ::?Jg{ﬁ;l of Trolleys and End carriages, machine bases shall be of |
minimum 10 mm thick of 1S 2062 Gr, B.
g Covering Trolley and platforms shall be covered with Chequered

plates of minimum of 6mm thick. ~

SECTION: C
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Shall be of double Girder Box Type cnnstruction having
Maximum rigidity.
For box plate girders in addifion to the required full-
tength diaphragms, short diaphragms shall be inserted
h) | Girders where required to fransmit the trolley wheel load to the
: web plates and to limit the maximum stress in the trol!ey
rail within safe permissible stress.
Girders shall be cambered and amount equal to the
deflection caused by the dead load plus one half of the
live load and the frolley. :
Deflection of Deflsction shall not be more than /1000 of span in mm
i} Girders with safe working load (5t), with trolley stationed at mid
span and excluding deflection due to dead load.
No splice joint is permitted. Girder is to be of single piece
i} | Girder Joints - only. Number of weldable butt joints along the total
length of the girder should not exceed two.
: _ For Box Girders Span to Depth ratia shalt not exceed 18.
k) ?gtl_tc;] ooffGis;gg? to Other ratios for construction of girder shall be maintained
P accordingly as per standard.
. Local buckiing of top flange and compression members
N ,'["DO;ELntckhng of shal! be considered and necessary calculations shall be
_ 9 submitted for approval.
- End carriage shall be fabricated as solid box section
m) | End Carriages made from rolled steel plates 18:2062, except for
essential openings which shall be reinforced.
- . | If applicable, end ties for LHS and FPSs with more than four bridge
~n) | wheels shall be ofrigid type End tles shall be constructed of box sections
in structural steel.
If applicable, equalizer bridge trucks shall be incorporated into the end
o)- carriage design to promote equal sharing of bridge wheel loads, and
equalizer pins shall be provided between the equalizer trucks and
equalizer beam and/or the rigid bridge frame structure.
) If applicable, end ties shall be designed toresistthe icads due to LHS
P and FPS movement and the load combinations as per 1S 807 & IS 3177.
_ ' : A rail -sweep shall be provided infront of each
q) |Rail Sweeps. outside wheel. The rail sweep shall project
below the fop of the bridge runway rail.
0 Arigid frame analysis shall be used to determine the proportions of the
loads resisted bythe end ties and by the girders.
End fies shall be designed to accommodate up to 6mm difference in
s} | elevation of the bridge rait between any wheels or pair of wheels without
exceeding allowable siresses. '
t) | Details of Bogie joint of End carriages shall be provided along with quotation.

s
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Fit Bolts {as per 15:3640) with property class 5.6 and
reamed holes shall be used for all structural joints
between girder & end carriages, wheel L - bracket &
end carriages etc.,

Structural bolted
Joints/ Girder to
End carriages

Trolley (Applicable for LHS and F'PS)

The trolley frame shall be built up of rolled sections and plates to form a rigid
& robust structure and shall be arranged fo afford maximum accessibility to
mechanical and electrical parts placed on it.

The trolley frame shall be of rigid construction such that lifted loads do
not cauge deflections that impair the proper operation of machinery.

No parts shall be mounted under the trolley except for the gravity fimit switch
weight, Top pulley block and all other pulleys, equalizer bars, fitments shall be

d)

mounted on the top of trolley platform only.

The maximum projection of LHS from LT girder top shall be restricted below
4,2 m to avoid interference with 60t EOT crane (which is at 14m Level)

Safe access for maintenance and removal of all mechanical and etectrical
parts must be ensured without any additional scaffolding.

f)

All parts requiring replacement or inspection or lubrication shall be easily
accessible without the need for dismantling of other equipment’s or structures.

9)

All electrical cables on trolley shall be so laid that they are not liable .to be
damaged and can be sasily inspected and maintained.

h)

Full length chequered platform of width 750mm shall be
provided for both bridge girders in order to access for LT
drive and CT cable track for maintenance and with hand rails
of height 1200mm.

SECTION: C
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Platforms Additional maintenance access platforms on four inside |

corners of the girder shall be provided between inside faces
of girder for repair & maintenance inner LT wheel bearings
& mountings of End carriage.

Hand rails | Handrails of 1200mm height along with toe guard of 100mm
along  girder | height shall be provided along the length of the girder near
platfarm to platform.

)

Mand rails for | Handrails of 1200mm height along with toe guard of 100mm
around troliey | height shall be provided on afl the four sides of the trolley.

k)

Maintenance of | Maintenance platform shall be provided for CT drives and
CT drives shall be covered with chequered plate.
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Top chequered
plate of trolley

Cheguered plate of 6mm shall be used all over troliey except
for openings required for the ropes for bottom block stg., to
pass. All the mechanical and elecirical equipment shall be
placed above frolley top only.

Full length wearing plate of minimum 10mm should be

m) CT ral wear
plate provided under the trolley rails.
All bridge and trolley rails requwed to transmit vertica!
n) | Rails down and horizontal lcads due to operation, and shall
! conform to the IS 3443. Hardness of rail shall be marginallty
lower than wheel hardness. _
CT Rails shall be made continuous by welding standard
. . lengths. Welding shall be done as per standard procedure
0) | CT rail welding approved by Third Party Inspection Agency and
Department.
et alT  rail CT &LT LHS and FPS rails shall be clamped to the girders
P) clamoin with double bolt clamping plates. The rail clamps shall be
ping spaced not more than 450mm apart.
) Rail stoppers | CT &LT Rails shall be prevenied from creeping in the
g fWheel ramps | longitudinal direction by welded rail stops and Wheel ramps.

Jacking pads

Suitable jacking pads should be provided on end carriages
and trolley for jacking up the LHS and FPS& trolley far
changﬂg track whesls & bsarlngs

11.22.

End Bufiers

SECTICN: C
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a)

Spring buffers are to be provided on four ends of the bridge and troliey.

Buffers shall be rigidly bolted in place preferably along the Cenire line of LHS

bases on troiley
/LT

b) and FPS rail or trolley rail as the case may be, such that the beits are not in
direct shear,
Buffers shall be desﬁnad to absorb the kinetic energy released at 50% of the
¢) | full load rated travelling spsed, the average rate of deceleration not exceedmg
5.0 m/s? at 50% of the rated travelling speed.
d) hcﬂgsr?con ent All components including fasteners should be in metric
Syst gms system only
Locking of Al Botts in rotating parts shall be locked with spring washers &
e) fastenars | Yock nuts. All couplings & brake drums shall be provided with
"Fit" type bolts.
f NDT of Buit All butt joints shalt be 100% .radiographed or Ultrasonic
joints of girders | tested for both compression and tension joints.
Toe guards shall be providéd for all openings, on trolley and
g) | Toe guards on bridge platforms with minimum height of 100mm.
mggg?ri]neg (;Jr]: Parts of steel frames carrying machinery should be provided
' h) | ma ch; n e:;iy with doubling plates (including stiffeners) of adequate

thickness welded and machined to true surface or as per
design cleared by dept.
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Welded snugs shall be fitted against the feet of all pedestals, gearboxes,
i) brakes etc., except motors. Motors shall be provided with alignment screws
| for side ahgnment

11.23.| Ladders

.| Approach ladder shall be of Cage type. Ladder for approaching to LT platform
&) | shall be provided at one location suitably as directed and as instructed by
Engineer-in-charge.

lb) Approach ladders to be provided for reaching the trolley at two locations along
the span of the girder. _

Guards: All the moving parts couplings; shait should be duly

gra:;?ﬂon for covered with guards as per safety norm. Proper guard /
©) rotatin cover / tray to prevent falling of boits from coupling eic
' equipr?ient should also be provided, wherever required. The covers

shall be strong enough {o take person weight ~ 100 kg.

. | Fasteners for psdestal blocks, motors, gear boxes efc., shall be sasily
d) {removable from the top of platform. Studs or body bound bolts shall not be
used as fasteners for mechanical items except for fixing covers. _

' 11.24.| GANTRY GIRDERS

Gantry girders have to be designed meeting the IS 800. The span between
the columns and size of the column are indicative for the respective LHS and
a) | FPSs and final span with drawings will be prowded dunng release of purchass
order. However, party shali measure once again in the site before design /
fabrication.

b) Deflection shall not be mors than 1/1000 of span in mm, considering LHS and
FPS handling safe working load (SWL :5t)

Gantry girders design has to be cleared by TPl and has to be submitted for
c) |departmental clearance. The department cleared construction shall be
fabricated, supplied and erected.

;:l) Gantry girders shall be supplied along with MS bottom plates / side supports
and necessary anchoring arrangement as per design and site conditions.

2. ELECTRICAL DESIGN AND DETAILS

Alt Electrical equipmants shall be supplied for tropical and
humid climate (Temperature of 50°C & RH not less than

Elsctrical 95%). De-rating of drive motors, power cables etc., shall be
equ]pment done for ambient iemperature of 50°C.
environment

12.1. Flame proof electrical fittings and contro!s shall be se{ected

assembled and tested as per relevant Indian/ 1EC standards.

The Electrical equipment shall conform to IS3177 and also to the latest Indian
electricity rules and regulations as regards safety requirements, earthing and
other essential provisions specified therein.

12.2. | Voltage
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a) Power supply * | 3 Ph, 4 Wire, 415 V AC + 10%, 50 Hz * 3%. (As per Indian |

to panels standard}
| Control 1 Ph, 2 Wireg, 110V AC for all contactors, relay, indication

b) Voltage inside [ lamps, etc.

: 1 the Electrical 1 Ph, 3 Wire, 230 V AC for ali lights, power sockets, efc.
Panel. 24V, DC supply for Drive auxiliary supply.
Control '
Voltage in the
Pendant push

¢) button, limit 8.9 V (Preferrable), Intrinsic safe module supply. Make: M/s
switches, P&F only.
indication :
lamps in
pendant, etc: -

12.3. | Electric Motor
Should accept the input from VVVF drive, Inverter Duty, Class ‘F’ insulation

a} limited to class 'B', 60% CDF, min of with 300 starts per hours, IP55, or as
approved by department and suitable for hazardous area mentioned above.

b} Hoist motor shall have a provision to connect encoder in its shaft.

o) Rating of the CT and L.T motors shall be of same and it shall be selected based
on higher rating within CT and LT motors.
Terminal 1. Preferably on top of the motor

d) blocks of all| 2. Wherever it is on the side of the motor, a minimum
motors clearance of 600 mm (without affecting hook approaches)

to be maintained to approach for maintenance.

1. All the motors shall be housed with inbuilt THERMISTOR.
(For CT and LT motors, TRIP Thermistor alone shall bé
provided)

- 2. Independent thermistor relay need to be used. The re[ay
shall have a provision of NO / NC contacts and remote
e) Thermistor resetting.
' 3. Alarm (Only Hoist motor) and Trip (All motors) input to be
wired separately as an input to VVVF control unit.

4, Protection like switch OFF / TRIP the motor in case of
increase in surface temperature more than T4 |
classification.

1. Type: “ZZ’ bearing.

f) Bearing 2. Suitable lubrication provision to be provided. -

3. Insulated bearing to be used in case of motor ratmg more
than 55 kW.

1. Pull out torque of motars shall be not less than 2.75 times

Torque rating |___of full load torque.
9) of Motors 2. Motor full load torque rating sha!l be minimum 120% of
calculated torque with duty factors as per 1S: 3177.
hy | ppeed raling of | shail be preferably 750 RPM.

SECTION: C
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Current drawn
by the Motors

Maximum Current drawn by all motors (rating more than 2
hP) with SWL should not exceed 80 % of ths full Inad rated
current even at slower speeds.

)

Over load

capability

150% of full load current for 2 minutes without damage or
permanent deformation from zero to base speed.

12.4.

VVVF Drives

The power (kW) rating of VVVF drive shall be one step
higher than the selected motor electrical power (KW).

a)

Hoist Drives for
LHS

1.

Shall be supplied with 2 Nos. (1 Working; 1 Standby).

2.

Three positions-maintained selector switches shall be
provided for the above selection.

3.

The selected drive shall be .indicated by means of
indication lamp.

. The selected drive input and output power isolation need

to be interlocked with chosen drive input and output
power.

. It shall have a provision for communicating either via.

PROFINET / Ethernet protacol,

b)

Hoist Drives for
FPS

. Shall be supplied with 2 Nos. (1 Working; 1 Standby).

Three positions-maintained selector swiiches shall be
provided for the above selegction.

The selected drive shall be indicated by means of
indication lamp.- '

The selected drive input and output power isclation need
to be interlocked with chosen drive input and output
power.

It shall have a provision for communicating either via.
PROFINET / Ethernet protocol.

CT and
Rotational

Drives for LHS

. ‘Shall be supplied with 3 Nos. 1 No. {1 Working) for CT, 1

No. (1 Working) for Rotation and 1 No. for common
standby {CT / Rotation) '

. Shall he supplied with 1 No. of common standby for both

CT & Rotation Drive,

. Common standby drive shall be selected by selector

switch. Selected drive shall be indicated by means of
indication lamp. It shall be wired as an DI to both CT and
Rotation Working VVVF Drives also.

All the necessary interlock, inputs and outputs shall be
wired in the respective control unit.

The selected drive input and output power isolation need
to be interlocked with chosen drive input and output |
power. .

It shall have a provigion for communicating to the
automation system via. PROFINET / Ethernet protocol.

d)

LT Drives
fncluding Minor
LT motion for
FPS

. Shall .be supplied with 2 Nos. (1 Working; 1 Standby).

. Three positions-maintained selector swiiches shall be

provided for the above selection.

The selected drive shall be indicated by means of
indication lamp. _

SECTION: C
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4. The selected drive input and output power isolation need
to be interlocked with chosen drive input and output
power.

5. It shall have a provision for commumcatmg o the
autcmation system via. PROFINET / Ethernet protocol.

For M/s SIEMENS Drives ( Substantial eguivalent }

1. Hoist Drive for LHS: CU250-2 (preferable) or latest madel
{except CU310) shall be supplied with 2 Nos. {1 for Main
Drive; 1 for Standby Drive) - DI; Min. 10 Nos DO: Min. 8
Nos. per VVVF drive

2. Hoist Drive for FPS; CU250-2 (preferable) or latest model

{except CU310} shall be supplied with 2 Nos. (1 for Main’

- Drive; 1 for Standby Drive) - Di: Mln 10 Nos.; DO: Min. 8
Nos. perVWF drive

3. CT and Rofation Drives for LHS: CU250-2 (preferable) or

latest model (except CU310) shall be supplied with 3 Nos.

* (2 for working Drive; 1 for common standby Drive) - DI:
Min. 10 Nos.; DO: Min. 8 Nos. per VVVF drive

14, LT Drives: CU250-2 (preferable) or latest model (except |
CU310) shall be supplied with 2 Nos. (1 for Main Drive; 1
for Standby Drive) - DI: Min. 10 Nos.; DO: Min. 8 Nos. per

Drive Controt | VVVF drive
®) Unit : For /s ABB Drives (all drives can be same make

Substantial equlvaient }

1. Hoist Drive for LHS: ZCU with DTC suited for ACS880
{preferable) shall be supplied with 2 Nos. (1 for Main.
Drive; 1 for Standby Drive) - DI: Min. 10 Nos.; DQ: Min. 8 |
Nos. per VVVF drive '

2. Hoist Drive for FPS: ZCU with DTC suited for ACS880

(preferable) shall be supplied with 2 Nos. (1 for Main

~ Prive; 1 for Standby Drive) - DI Min. 10 Nos.; DO: Min. 8
Nos. per VWWF drive

3. CT and Rotation Drives for LHS: ZCU with DTC suited for
ACS880 (preferable) shall be supnlied with 3 Nos. (2 for
working Drive; 1 for common Standby Drive) - DI: Min. 10
Nos.;: DO: Min. 8 Nos. per VWVVF drive

4, LT Drlves ZCU with DTC suited for ACS880 (preferable)
shall be supplied with 2 Nos. (1 for Main Drive; 1 for
‘Standby Drive) - DI: Min. 10 Nos.; DO: Min. 8 Nos. per
VVVF drive

10 % additiona! D! / DOs in control unit with respect to the
used/assigned terminals for future usage. The same will be
f) DI & DOs counted after completing the commissioning of the LHS and
FPS at site. If not able to configure, suitable nos. of spare Di
! DO modules need to be supplied as additional. '

For M/s SIEMENS Drives({ Substantial gquivalent )

' 1. Operator Panel with display: |OP shall be supplied with
g) | Operator Panel |  syitable CU2508-2 (to match with VVVF drive selection)
with required mounting kit

2. 0P shall be supplied along with Door mounting kit.
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3.

Provided with fault history read and logging facility.

4.

It needs to be mounted on the panel door.

For M/s ABB Drives{ 'Substantial equivalent }

1.

Operator Panel with display: Intuitive Human Machine
Interface (Assistant coniro! panel) shall be supplied with
suitable ZCU (to match with VVVF drive selection) with
required mounting kit.

. Provided with fault history read' and logging facility.

. It needs to be mountead on_the panel door.

h)

Drive Software

. Suitabte software need to be supplied along with drive.

N =W M

. Supplied software shall have a valid license for its .

operation and the same shall be accessible for entire
program structure of the drive.

This software to be loaded on the programming device
(supply of programming device is in the scope of supplier)
with valid license as per specification: 19

Drive communication cable suitable for support either
USB or RJ45 of the laptop need to be supplied. Qty:
Equals to no. of VVVF Drives.

Make & Model
of VWYVF Drives

1.

M/s SIEMENS: S-120 or latest suitable to selected control
unit{ Substantial equivalent}

2.

/s ABB: ACS 880 or latest suitable to selected control
unit. ( Substantial equivalent }

)

l.ocation of
Panel

Identified in the safe area in ground leve! or as decided by
the department.

12,5.

Input and
QOutput Choke

Suitable input choke for conirolling the harmonics and output
choke for reducing dv/dt and terminal peak voltages at
MOTOR.

12.6.

PDynamic
Braking
Resistor

1.

DBR of suitable capacity/rating shall be provided to all
VVVF drives including standby VVVF Drives (in feed re-
generative model shall not be selected).

For Hoist motions DBRs shall be sized for a minimum of
150% of motor full load torque and it shall not be less than
the torque limit setting of the VFD in the hoisting diraction.

Necessary forced cooling needs to be planned.
Controlling of the cooling fans needs o be linked with
control supply ON as per the design requirement.

12.7.

Dynamic
Braking Unit

Suitable rated Dynamic Braking Unit' (DBU) need to be
nrovided for individual drives including standby VVVF drives.

12.8.

Encoder for

MH Motors

1.

Fitame proof hollow shaft incremental encoder - To be
used to achieve vector control mode of operation for Hoist
application with appropriate module in the VVVF Drive. -

2.

All Enceders signals shall be suitable for VVVF drive
input,

3.

Screened cable as per manufacturer (Encoder)
recommendations shall be used for all encoders.
Preferred make of Encoder Cable pl. refer clause 27.

Encoder shall have a terminal strip termination for
connecting the cables.

SECTION: C
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1. Flame proof hollow shaft absolute encoder - To be used
Absolute to indicate and control the position of the system,

Encoder for All Encoders signals shall be suitable for PLC input.

- 2.
t & CT of
12.9. E:g &&Fps,o 3. Screened cable as per manufacturer (Encoder)

| recommendations shall be used for all encoders.
tﬁﬁg‘““’“ Preferred make of Encoder Cable pl. refer clause 27
system 4, Encoder shall have a terminal strip termination for

connecting the cables

1. All the brakes shall be supplied with OPEN and CLOSE
limit switches.

2. These status to be wired usging Intrinsic Safe relay. The
same to be located inside the VVVF Panel.

12.10 Brakes 3

| Control . The same shall be wired individually up o pane! to enable

for the interlocks. Nowhere it shall be combined tifl
intrinsic safe isolator at panel.

4. Al the brakes need to be powered with suitable rated
Motor Protection Circuit Breaker (MPCB)

12.11.,| Scheme to be followed for powering the Brakes

1. Logic for operation:

a. Opening: Monitoring min. of 20% of current built in
the motor, Brake MPCB not in trip condition, ali Braks
contactors not in energized condition and all the
Brakes are in closed condition till given a command
from VVVF Drivs.

b. Closing: Monitoring min. of 0% speed of the motor,

2. No. of power contactor: 2 Nos. per brake (only for Hoist
Motion Mator)

3. Controlling of power confactor:

a) | All Brakes a. One no. of digital output per contactor from the
: conirol unit,

- b. One no. of intrinsic safe relay per contactor with
proper interposing relay.

4. All the brake contactor status needs to be monitored.

5. In case of any one power contactor got welded / fused,
the system has to operate with flashing indication,

8. If both the power contactors got weldedffused, main (ling)
contactor need to be switched OFF.

7. Similarly, all the Brake MPCB trip status needs to be
wired as one digital input fo control unit for logic
evaluation.

1. Gravity Limit switch: Should control the Entire power
supply of the LHS and FPS. (Qty: 2 Nos. 1 No. Each for
LHS and FPS Hoist)

2. Rotary Limit switch: Should control the Hoist motion
independently for the LHS and FPS. It shall have a 4 NC
points. (Qty: 2 Nos. 1 No. Each for LHS and FPS Hoist))
2 NC for Holst and 2 NC for Down.
1 NC shall be act as pre-!lmit and 1 NC for the finat limit.
{Both LHS and FPS)

Limit
12.12. Switches
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3. 2-Way Lever Limit swiich; Should control the Cross
Travel of the LHS and FPS. (Qty: 4 Nos. — 2 Nos. for each
CT)

4, 2-Way [ever Limit switch: Should controt the Long Travel
of the LHS and FPS. (Qty: 4 Nos. — 2 Nos. for.each LT)

8. individual fimit status need to be wired individually and-it
shall not be looped in series till intrinsic safe isolator point
at panel.

12.13.| Junction Boxes

1. FLP junction boxes need to be planned for inter facing of
all the equipment which are powered not throug
| intrinsic safe supply (i.e., > 8.9 V)

2. All the terminal inside thls box shall have a provision for
connecting ring type lugs only.

Flame Proof 3. The probable locations of the JBs are

a) Junction Boxes . a. LHS LT Girder.

b. LHS Platform.

¢. LHS and FPS Trolley / platform.

4, Praferred make of FLP JB pl. refer clause 27.

1 1. Non-FLP Junction boxes need to be planned for inter
facing of all the equipment which are powered through
intrinslc safe supply (i.e., pendant control, hmﬁsw;tches

etc)
Non-Flame 2. The probable locations of the JBs are
b} Proof Junction 3. LHS LT Girder.

Boxes
: b. LHS Platform.

¢. LHS and FPS Trolley / platform.

| 3. Preferred make of FLP JB pl. refer clause 27.

1. On the LHS and FPS: Each side of the LT platform 1 No.
of 1 phase, 230 Volts AC FLP switch cum socket with piug
top with necessary isolating switch / MCB inside the

12.14.| Power Socket panel.

2. Inside the Panel: 1 No. of 230 V AC power sockets wlth
ON / OFF switch for all the panels.

1. Onthe LHS and FPS:

a. Under slung FLP, 160 Watts LED light flttlng need to

12.15 | Light Fittings be planned. Qty: 4 Nos.
7 & Bell
b. FLP bell need to be planned. Qty: 1 No.

2. Preferred make of FLP JB pl. refer clause 27.

Push button station supported by the movablstrolley to be
considered

One number of Push bufton station shall beprovided which
12.16. Pendant are mounted on of movable typetrollays, and should have
connecting socket (1 No.as indicated in the drawing)} - of
reguired no. ofpins with contro! cable of flexible type of
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lengthmin. 20m. Trolley whesls shall be of adequate sizeof
reputed make : M/s.Rexello :

The respective connection / plugin terminals withrequired
cabling / plugin junction box, accessoriesfor the above
. portable pendent control station shallbe provided on the wall
for satisfactory operation as indicated indetailed
specifications as required & complete ! asdiracted hy
dapartment,

Push Button Station (PBS):

1. Shall be provided with Key way switch Lockable at OFF,
Mush room head Emergency OFF.

2. Push button for control On and Off

3. Control ON/OFF indication lamp powered through
Intrinsic Safe circuit.

4, 3Shall be provided with push buttons for controfling main

. and cresp of all motions.

5. ie., Hoist for LHS and FPS: UP/down; CT for LHS and
FPS: right/ledt; LT for LHS: forward/reverse, Rotation for
LHS: CW/ CCW

Push button for Beli

All the push buttons materials shall be of stainless stesi.

8. All the push button commands to be routed thraugh 1NO
3 NC auxiliary contactor.

9. Shall also provide \mth 2-way Switch for Under Bridge
Lights.

10. Minimum 30 % Spare Core shall be prov:ded in PBS
with respect to the used cores.

11. All push buttons are to be powerad through Intrms:c safe
module only apart from other control elements like limit
switch, efc,,

12. Enclosure for the pendant shall ba Stainless-stesl.

13. Plug In type — Suitable plug in box along with socket to
be provided in all the above-mentioned location.

14. Pendent conirol cable securing provision shall be-
planned i.e, cable drum is te be provided with winding
and re-winding the control cable and plug.

| 15. The pendant control cables are to be routed properly in
suitable cable trays along the building structure.

All the necessary cables to be supplied & need tobe laid and

12,17, Cables end-terminated as per the site requirement,
The following cables need to be supplied:
1. All the Encoder cables shall be minimum of 8 cores only.
a) | Encoder Cable 2. The cable shall be of screened cables and it should have

the provision of connecting the shield to earth.

3. There is ‘'NO’ joint of cable is allowed between the panel
end to the encoder end. Mence, cable shall be of flaxible

cable only.
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4. Qty of cable with full |ehgth: 2 Nos. To be connected fo
bath the signals of the proposed encoder till panel and
end eguipment.

5. Preferred make of Encoder Cable pl. refer clause 27.

The following area cables need to be supplied:

1. All the power cables shall be of 4 core only.

2. Minimumn size shall bs of 4 sg.mm.

3. The cable running between panel fo field equipment,
other than the cable running in Drag Chain are of 1.1 kV
Grade, XLPE insulated, copper conductor, G.|. armoured
cables only.

4. From power supply source at 8LC Complex to Protective
Pangl Incomer. Refer Drawings

b) | Power Cables |5, From Protective pane! to all the other panels, field
equipments like motor, brakes, lights, bell, etc.

Power cables towards the motors are {0 be selected as
follows:

1. Selected / approved motor electrical kW and rated current
to be selected for. the voltage drop calculation.

2. Maximum 3% of Voltage drop only will be acoepted in the
selected cables.

3. Incomer cablss rating to he consmlered for maximum of
three different motions along with EOT LHS and FPS
lights and other fransformers loads.

The following area cables need to be supplied:

1. All the control cables shali be minimum of 12 coré which
are running between junction box to junction box and
panel.

2. The cable running between panei to field equipment,

other than the cable running in Drag Chain are of 1.1 kV
¢) | Control Cables Grade, XLPE insulated, copper conductor, G.1. armoured
cables only.

3. From Protective panel to all the other pansls, field
equipment like brake [imit switches, wvarious limit
switches, pendant, etc.

4. Out of used cores, 30% of core shall be kept as spare
with respect fo sach size of the cables from panel to
junction boxes.

1. Cable tags indicating the source and destlnation o be

d) Cable provided for all the cables.
Identification 2, The ferrules shall be. of ring type and of non-deteriorating
' material.

The following cable management to the planned:

1. Power circuit — Minimum size: 4 Sg.mm

e) Inside the 2. Control circuit — Minimum size: 2.5 Sq.mm

panel 3. Signa! wire (for Control Unit and Encoder module) -
Maximum size: 0.5 8q.mm

4. Colour coding should be followed as:
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110V AC Phase - Grey without sleeve.

240 V AC Phase — Grey with RED sleeve,

110 V &240 V AC Neutral- Grey with BLACK slesve.

alo |o|w

415 V AC — Black with RED, YELLOW, BLUE and /
BLACK.

24V DC Positive— Red.

24V DC Negative- Blus.

8.9 V DC - Orange.

Tle i~ e

Signal cable — As per the standard of LAPP/IGUS
cable.

i. Earth cable — Green & Yellow.

5. All the limit switch terminals (Hoist, CT, LT Rotatlorl of
LHS, Hoist, CT and LT of FPS and all Brakes, etc) need
to be wired up to the tsrminal block of the VWF panel.

8. Interconnectlng { looping of above ferminals need to be
| carried out in the VVVF panet intrinsic safe module
terminals only.

7. Interconnecting of above terminals in the equipment’s
and bringing the common termmals to the VVVF panel is
not acceptable.

The following area cablas/strips need to be supplied.:

1. Earth strip (min. 25 x 6 mm) need {o be supplied.

| 2. LT Rail at both the sides of the LHS and FPS nesds fo be
earthed.

f) | Barthing 3. All the equipment including the mechanical structure
. needs to be grounded effectivaly with double earthing.

4. Suitable bridge clamp nead to be positioned on the LHS
and FPS for tapping of earth points.

5. Panel shalt be provided with earthing provision at both the
ends. Same shall be connected with plant earth by the
LHS and FPS contractor.

1. Drag chain need to be planned for LT ,CT, Rotation and
Haist motions

2, Necessary supports (tike beam / angles, guided cable
tray, etc) for running the drag chain along the LT and CT
mofions need o be supplied.

3. Maintenance cage (LT) shall ba provided for attending the

g) |Drag Chain drag chain maintenance.
4, All the cables running inside the drag chain are of same
make as that of the drag chain.

5. All the signal cables are to be routed with the clearance
of minimum 300 to 400 mm from the proposed and
existing power cables.

6. Preferred make of Drag Chain pl. refer clause 27.

1. Protective Panel - MCCB with adjustable overload,
12.18. MCCB adjustable short circuit protection, adjustable ground fault
and !nstantaneous protection to be provided.
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2. Protective Panel - MCCB handle (door operated) shall
have an illumination kit for indicating ON / OFF / TRIP

3. Suitable rated Incomer MCCB switch (FLP) equal to
protective panel to be supplied and positioned in the
exposure hall. Power cable terminaticn to be completed
in all aspects as directed by department.

1. Voltage input to the Multifunction meter shall be routed
through 4-pole MCB

2. Individual components control shall be planned by a
dedicated MCB control.

12.19, MCB 3. All the MCBs (wherever used for confrolling the motion)

shall have the provision for ON, OFF and Alarm contact
provisions. The same shall be wired for the control logics |-
{to meet the logical operation).

1. All motion Panel - Switch Dis-connector Fuse unit shall
be provided.

2. All SDF to be provided with semi-conductor fuse with fuse
indication cum monitoring devics.

3. All SDF to be provided with auxiliary switch to ensure the
Switch Dis- ON / QFF status of SDF Unit. Same to be wired up to
connector drive input to enable the drive for operation.

12.20. Fuse (SDF) 4. Al the semi-conductor fusing indication to be wired as the

unit drive input in series with the above point to enable the
drive for operation.

5. All the isolating switches are not to be prowded on the
door.

6. All the isolating switches (either MCCB / SDF} are to be
located uniformly in the height of from FFL.

Hoist, CT, LT and Rotation of LHS and. Hoist, CT and LT of
FPS power supply to VVVF drives to be routed through
Semiconductor fast acting Fuses or as per the Drive
manufacturer's recommendation of adequate rating. Fuses
shall have an indicator for fusing by providing Fuse
Monitoring MPCB.

12.21.| Fuses

1. Perforated G.l. cable trays need {0 be planned for routing
the cables from the panel to top of the LHS and FPS.

2. Necessary supports (like beam / angles, etc) for running
the cable tray inside the trench {bottom of the panel), on
the wall, structurs, on the LHS and FPS, sfc nsed to be
supplied.

3. Entire length of the cable trays need to be covered with
G.1. sheet cover with bolts and nuts and alt bolis and nufs |-

12.22. Cable Tray shall be of G.l coated.

4. No cables are routed wifhout cable trays and cover
anywhere from panel room to top of the LHS and FPS.

5. The cable trays are also to be earthed with respect 1o the
common ground.

6. Aluminium strip shall not be used for earthing the cable
‘tray. Only G.I strip alone shall be used.

7. All the signal cables are to be routed with the clearance
of minimum 300 to 400 mm from the proposed and
existing power cables.
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8. The separate cable tray shall be arranged for LINAC
machine cables from conirol room to X-ray head (LHS).
In addition to LHS and FPS cables.
1. Rating shall be selected as per the type-2 co-ordination
chart with respect to fuse-less feeder.
2. All the brakes need fo hs powered with suitable rated
motor protection circuit breaker.
Motor 3. To be provided for each motor where the output of single
Protection - VVVF drive is driving two or more nos. of motors.
12.23.| Circuit : . e
Broaker 4, Tnp status to be v_wred as one no. of Dlglgai Input to control
(MPCB) unit to create logic as per the usser requirement.
5. ON/OFF status algo to be wired as one no, of Digita!l Input
to contro! unit to create logic as per the user requirement.
6. More than 1 motor including Brake shall not be powered
through single MPCB.
12.24. Contactor ' -
' 1. Shall be used as intermediate contactors {0 the power
contactors.
2. Al the field interlocks need to be wired to the auxifiary
Auxitiary contactor level.
a) Contactor 3. Suitable surge suppressor need to be supplied along with
auxiliary contactor.
4. It shall be utilized for contact multiplication instead of add-
on NO, NC contacts for power and auxiliary contactor.
1. Duty: AC-3
2. The contactors shall be able to withstand their rated
current for one second without weldmg { fusing of the
contacts
3. Individual Power Contactors are to be provided for each
motion for controlling.
Power 4. All the power contactors need to be powered viz. auxtllary
b) Contactors or interposing contactors / relays with suﬁab!e rating
atong with surge suppressor.
5. Any multiplication of NO, NC points — auxiliary contactor
need to utllize.
6. NO add-on blocks will be allowed for power contactors.
7. Suitable power isoiation (both input and output side)
using this power contactors need to be planned for the
selection of spare / standby drives as applicable,
Input Relay:
1. All the field signals like pendant push button, limit
switches (motion & status} to be wired to this relay.
2. This relay shalf be located in safe area {inside the panel)
12 25 Intrinsic Safe only. Make: M/s P&F
| Relay 3. All this relay shall be selected to suitable for operatmg
with 110V AC supply.
Output Relay:
1. These relay shall be used for powering indication lamps
in the hazardous location.
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2. This relay shall be located in safe area (inside the banei)
only.Make: M/s P&F

3. All this relay shall be selected to suitable for operating
with 110V AC supply.

Interlock:

1. All the output commands from VVVF Drive contro! unit
shall be directly given as the input of this relay.

2. All the interlock wiring (if required) as per the logic need
to be carried out in this relay itself,

3. No retay board shall be used for creating any interlock
inside the panel.

Make: P&F only {both input and output relays)

12.26.| Panel

Individual panels shall be designed for effective utilization of inbuilt ventilation

system. Preferred make of panel pl, refer clause 27.

b) Protective panel shall be provided with mushroom head emergency switch to
disable power supply during maintenance -

1. Paint shade — RAL 7032 / 7035.

c) | Painting 2. Base frame — Matt black.
3. Mounting plate — Orange.
1. 1t shall be of cluster LED provided with translucent lamp
covers - -
d) Indication 2. Cluster LED module shal be suitable for direct operation
Lamps on230V/110V, 50 Hz AC or 24 V DC,

3. Panel shall have the 3-phase indication lamps in the
metering cubicle controlled by 3-pole MCB.

1. Enclosure — Indoor, Floor mounting, Front opsrated free
standing _

2. Frame, Mounting plates, Doors & Covers — 2.0 mm
Thickness CRCA

3. Lifting arrangements - Suitable Lifting Arrangement shall
be provided for each panel on the Top on all four sides

4, Base frame — 1SMC 100 x 50 with Matt black

5. Glass door ~ shall be provided in the overall control
. panel (where control unit, communicating systems, IS
e). | Dosign& .| barriers, aux. contactors, etc is arranged) -

Construction 6. Degree of protection — IP 42.

7. Shrouding — As per standard (to be provided inside the
| panel, in front of power components and power
terminals). '

8. Cabls entry {(power and controi) — bottom

9. The panels to be provided with inbuilt ventilation system.

10. The pane!s need to be provided with panel lamps
(LED) along with door limit switches.
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Name Plate 1. Material — Transparent acrylic.
f) | (Panel and '
‘components) .2. Colour of letter — white Istter in black background.

1. Size — Minimum 30 X 10mm Copper with nuts, bolts &
washers at each end is to be provided per pane!

2. Necessary earth strip need {o be supplied for the
following

g) | Earth busbar a. To link panel to rall at the gantry girder.
b. To link rail and ail the electrical elements on the
ECT LHS and FPS. '
¢. Tolink the panet to the earth strip.

1. 24 \/ DC power supply to be provided - 4 Nos. (2 Nos.
inside the panel & 2 Nos. as spare)

2. Shall be used as common supply to all the motion

__including protective pangl.

3. ORing diode needs to be supplied.

h) | SMPS 4. The DC power supply failure shall be noticed via. Digital |
inputs. :

5. If either the SMPS or ORing diode fails a 24 V DC
misgsing indication lamp need to be provided.

6. Qty: 4 Nos. '

1. Panel shall be provided with Multifunction meter

) Multifunction 2. Along with Add-on DI/ DO modules — 1 No.
meter 3. Communication: As applicable modules

4, Make: M/s SIEMENS; Model: PAC 4200(_Substantial
equivalent) -

1. Terminal blocks shall be of 750 Volts grade of the stud
type and shrouded.

2. Insulating barriers shall be provided between adjacent
terminals.’

3. All the ferminal blocks are grouped with respsct to the
following: . .

a. 24 V Power distribution (separately for positive and
negative).

b. 110V Powaer distribution (separately for phase and
neutral).

c. 230V Power distribution (separately for phase and

;) | Terminal blocks __heutral).

d. 415V Power distribution if any

e. Motor and hrake power distribution

4. Short linked Terminal blocks are to be used for terminal
multiplication. More than one wires need to be avoided
in one terminal block.

5. VVVF Drive Control unit wires multiplication also shall be
carrying out in a separate and identified terminal blocks
only. ' '

6. No wires muttiplication is allowed inside the Drive control
unit also.
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7. Al future interlocks to be provided with permanent
shorting link

8. Interlocking between the panels is to be routed through
respective panel terminal blocks only. Direct wiring
between the components of two different panels to be
avolded.

9. Power & Control circuit {(used for field cables) — Ring
" type end termination of suitable size

10. All the ferminals needs to be provided with group
markers

11. 25% Spare Terminals Shall be provided for both Power
and Control in each Panel

12. Make: Connectwell / Wago / Elmex

1. Panel Space heater is to be mounted in such a way that,
Power & Control Cables must not run in close vicinity of
it,

2. All the Panels shali be provided with space heaters to
avoid moisture condensation..

K) Panel Space

Heater 3. Necessary thermostat need io be supplied along with the

space heaters.

4. ON / OFF Control of space heaters shall be interlocked
with main contactor. i.e., whensver main contactor is in
OFF condition, power shail be available at space heater
terminals.

1. Rubber mats to be supplied and provided in-front of all
the panels as perthe designed length of panels including
Transformer and DBR panels. '

) | Rubber mats 2. Class ‘A’, 3.3 kV ac (rms), 2.0mm % 10% thickness as
per IS 15652/2006

3. Width: 1 mirs. (maximum)

1. The bottom most row of equipment mounted inside the
pane! excepting terminal strip shall be at least 350mm
above the panel botiom cover to facilitate inspection and
repairs

2. Selector switches, indication lamps and operator panel
needs to be provided on the panel door

m) Layqut details 3. Routing of Signal & Power/Control cables is to be done

separately wherever possible

4. All Communication cables shall be routed through wire
channel

5. Shield of all Signal Cables is to be pmperiy clamped to
Body of the Device/structure.

12.27.| To be considered during Detailed Engineering:

1. All the pansels are to be maintained the uniform height.
Height of the pansel shall be not less than 2000 mm
excluding the base frame of 100 mm. Overall height of
the panel not less than 2100 mm.

a) | Panel 2. Width of all the panels is to be maintained unlformly
Door opening and rear access will be decided based on
the requirement during detailed engineering.

3. All the panel line up to be taken care like a bureau
opening type.
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4. Enams! Danger plates shall be provided on the Panel
inscribed in Hindi, Tamil and English languages as
directed by department.

5. Drawing pocket needs to be considered.

6. Comfort handlés with key to be considerad.

7. The cable entry areas, a suitable cable gland shall be
provided. This is applicable for junction boxes also.

1. Auxiliaty Contactor level;

a. Hard wired interlocks for the push button command
are to be provided at auxiliary contactor,
b. When Aux. contactor operates with respect to the
motion selected, remaining Aux. contactors with
b) Interlock. respect to- other motions should not be operated.
3cheme - Aux. contactor shall be operated only when main
' power contactor is in ON condition.

2. In VVWWF Drive Logic control: _

a. liis fo be programmed such a way only one motion
has to be selected for operatlon at a time in the
VVVF drive. _

1, Selectlon of Drive

2. Rotary limit switches i.e hoist and lower, Gravity limit
switch. : _

3. Thruster Brakes' MPCB condition.

o) ON Interlock for | 4. Brake Close fimit switch cond|tion
Hoist motion :
' 5. Encoder for motor.

6. Off status of de-stabilisation system

7. Provision shall be made for two extra interfocks for future
usage.

1. Right and Left limit switches for respective motion of the

_ drive, _ .

2. Thruster Br: ‘MPCB ition.

'ON Interlock for ruster Brakes' MPCB condition
d) | Cross Travel 3. Brake Close limit switch condition.
motion 4. Off status of de-stabilisation system

5. Provision shall be made for two extra interfocks for future
usage. -

1. Forward / Reverse limit switches for respective motion
of the drive.

: . Th B ‘MPCB .
ON Intsrlock for .2 Thruster Brakes' MPCB condition
e) | Long Trave! 3. Brake Closs limit switch condition.
‘| motion
| 4, Off status of de-stabilisation system

5. Provision shall be made for two extra interlocks for future
usage.

f) ON interlock for | 1. CW / ACW I[Imit switches for respective motion of the
Rotation motion drive.

SECTION: C
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2. Thruster Brakes' MPCB condition.
3. Brake Close limit switch condition..
4. Off status of de-stabilization system
5. Provision shall be made for two extra interlocks for future
usage. _

13. CONTROLS

Mode of operation: LHS shall be operated both in local and remote
a) | mode(through PLC). Local operation is through local pendant and remote
operation is through PLC basad SCADA system

b) | SCADA system to be provided in control room.

¢) | All functions shall be controlled by pendant controls as described below.

Each pushbutton shall be operated with intrinsic safety barrier as follows:

“Power ON red pilot light with intrinsically safe cluster LED
“Stop” red mushroom pushbutton which will de-energize the main power
“Start” which will energize the main power
“Safety Key” for On/ Off
Reset bulton
Intrinsically safe display unit for monitoring all the critical parameters in
pendant .
7. “LHS Hoist Up” -- Main & Creep
8. “LHS Hoist Down” ~ Main & Creep
9. “LHS LTFWD" — Main & Creep
10. “LHS LTREVY” — Main & Creep
| 11. “LHS CTFWD” — Main & Creep
d) |12.°LHS CTREV’ - Main & Creep
13. “LHS Rotate CW” - Main & Creep
14, *LHS Rotate CCW" — Main & Creep
15, “FPS Hoist Up” — Main & Creep
16. “FPS Hoist Down” — Main & Creep
17. “FPS CT FWD” — Main & Creep
18. “FPS CT REV" — Main & Cresp
19. "FPS Minor LT FWD” (Separate motion) — Main & Creep
20. “FPS Minor LT REV" — Main & Creep o
21. “Sound Horn”
22. "LINAC LaserOn/Off” selector switch
23. Crane light On /Off selector switch
24. Local / remote selection with selector switch
25. LHS Stabilization
26. LHS Destabilization {Please refer Sechon )

SN

Provision shall be incorporated to avoid simultaneous operation of HOIST UP
and DOWN motions

e} | = Pendant level interlocking

» Auxiliary contactor level interlocking

¢ Drive logic level! interlocking

14, Cable Management System

For arriving at cable management system, following details of LINAC cables
a) | including water cooling hoses etc may be considered. The dimension of

hoses/cables, @ 150mm{2Nos.) @15mm (8Nos.), @ 25-30mm (7Nos.). The
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minimum bending radius for LINAC cable is 305mh1 and water hoses is
255mm

Following shall be noted by the contractor,
¢ Al LINAC cables/hoses will be provided by Department at the time of

) LINAC interface with LHS at Department site.

¢ AllLHS and FPS cables shall be in the scope of suppller
15. SPECIFICATION OF CONTROL SYSTEMS (PLC)

a) CPU-The PLC shall be latest model with micro memory card of minimum
capacity 8GB

by | /O cards - Minimum 20% Extra spare channels should be available Software

| Latest software with license to be supplied with a programming device as per

c) | Clause 19. This device shall have a provision fo access all the VVVF Drive
and PLC through suitable communication.
Full time licensed software shall be provided for PLC and SCADA. The

d) original license / key {0 be handed over to department
PLC drive control unit power shall be drawn from UPS and wiring shall be
made from PLC pansel room to UPS room by the Contractor

15.2. | PLC Programming

a) Programming shall be carried out by the contractor by incorporating
necessary interlocks as required by Depariment.

b) | Software- Licensed SCADA software with latest version with 2048 tags.

¢) PC - 32" Desk tap PC type console with i7 processor,8GB RAM,1TB HDD,
with embedded cards/external adopter for connecting fo PLC.

d) SCT?DNMMI screen and programming shall be developed and supplied by
party

15.3. | Digital Input Isolator: {with 1-input, 2~ output)

Brief Specification < 1-channel isolated barrier
» 24 V DC supply {Power Rail)
* Dry contact or NAMUR inputs _
» Usable as signal splitter (1 input and 2 outputs)
* Relay contaci output
+ Fault relay contact output
* Line fault detection (LFD)
* Revarsible mode of operation
* Up to SIL 2 ace. To IEC 61508/EC 61511
Signal type - Digital Input
Safety Integrity Level (SIL} -SIL2
Rated voltage - 190 30 VDC
‘Ripple - <10%
Rated current - s 45 mA
Power dissipation - £0.9W
Rated valugs - acc. To EN 60947-5-6 (NAMUR)
Switching point/switching hysteresis - 1.2 ... 2.1 mA / 36pprox.. 0.2 mA
Line fault detection  breakage — 1< 0.1 mA, short-circuit | > 8 mA
Connection  Output 1: -signal; relay
Cutput iI: signal or fault message ; relay
Minimum switch current - 2mA/24VDC

Mechanical life - 107 switching cycles

Switching frequency - <10 Hz

Galvanic isolation - according to IEC/EN 61010-1, rated insulation voltage
300 Veff

Display elements - LEDs
Control elements -  DIP switch

SECTION: C
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Ambient temperature -20 to 70 °C

15.4. | Digital output isolator

Brief Specification 1-channel isolated barrier
. 24 V DC supply (loop powered)
' Current limit 45 mA at 10V DC
. Up to SIL 3 acc. To IEC/EN 61508
Signal typs - Digital Output
Rated voliage - loop powered
Input Connection side - control side
Rated voltage- 20035V DC

Current- 72 mA at 20 V input voltagse, load = 220 O
50 mA at 35 V input voltage, load =220 Q

Output Connection Side - field side

Connection - terminals 1+, 2-

Internal rasistor - max. 282 ()
Current - =45 mA
Voltage - =210V

Open loop voliage — min. 22.7 V
Output rated operating current - 45 mA
Display elements - LED
Degree of protection -1P20
Examination certificate - BASEEFA 06 ATEX 0252
Maximum safe voltage -250V .
Galvanic isolation - safe electrical isolation acc. To IEC/EN 60079-11,
voltage peak valus 375V
IECEX certificate - IECEx BAS 06.0058
IECEx CML 19.0093X

16. INSTRUMENTATION & CONTROL SYSTEMS

PENDANT PUSH BUTTONS / INDICATION LAMPS COMMON TO ALL
16.1. | SUB-SYSTEMS OF LHS &FPS (CT, LT, Hoeist, Yoke and Rotate) contralled
through PLC

Pendant power ON, OFF and system emergency push buttons — 03 potential
| free contacts

b) | Feedback from main contactor — 01 Potential free contact

¢) | Pendant power ON status — indication lamp (intrinsic safe output for status)

d) | Selector switch for local / remote selection — 02 potential free contacts

e) | Pendant Reset button - 1 number Digital Input

f For Pendant display, preferably x-ray radiation hardened or suitable shielding
shall be provided

16.2. | Incremental Encoder

The encoder for dynamic performance 'provided in motor shaft shall be

2) incremental type and it shall be flame proof
Details of Incremental Encoder:
b) {a) Encoder type: Incremental

{b) Resolution: 1024 PPR or higher
{c) Hazardous area requirement: zone |, 1A iIB, T4. (Exd oniy)

16.3. | Abseclute Encoder

Brief Specification Up to 30 Bit multiturn
. ATEX approval
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» iECEX approval
. Flameproof enclosure
. Removable connection cap
Detection type - Phetoelectric sampling

Device type - Multi-tum absolute encoder
Operating voltage - 1010 30V DC
No-load supply current - max. 230 mA at 10 vV DC
max. 100 mA at24 VDC
Time delay hefore availability - < 1000 ms
Linearity - +21.8B at 16 Bit, + 1 LSB at 13 Bit, £ 0,5 LSB at 12 Bit
Output code - Binary code
Code course (counting direction)  Programmabile,
CW ascending (clockwise rotation, code
course ascending)
CW descending {clockwise rotation,
code course descending)
Interface typs - PROFIBUS
Resoclutlon -  Single turn: up to 16 Bit
Mutti-turn: up to 14 Bit
Overall resolution: - up to 30 Bit
Transfer rate - 0.0096 ... 12 MBit/s
Standard conformity - PNO profile 3.062, RS-485
Dagres of protaction - DIN EN 60529, |P66
Operating temperature - -4010 70 °C
Examination certificate - ITS 15 ATEX 18372X; IECEX ITS 15.0081X

17. LT and CT SYSTEM

The following configuration Is for each system

It shall have push buttons for forward & reverse (Push button: 4 numbers
Including main and creep operations- Digital Input} .

It shall have provision to monitor the system linear position with 2 Nos. (each
one for CT and LT) Ex-proof absolute encoder

Absolute encoders (2 Nos.) with intrinsic safe PROFINET / Ethemat{
c) | PROFIBUS Communication shall be mounted on suitable location to facilitate
positional display

Since the area of aperation (NDT hall) is hazardous (Zone 1, gas group lIA,
d} | 1B, T4 class), all push buttons, LED lamps, etc. shall be mtrznsmal!y safe,
Encoders (flame proof) with relevant standards and certificates

Appropriate number of junction boxes (Flame proof type) wﬂh terminai blocks
for control cables shall be provided

f All controls / push buttons/ signals shall be powered through intrinsic safe
gircuits with IS isolators

1S isolator with one input/ two outputs shall be provided for all intrinsic safe
g) circutits

hy Supplier shall provide flame proof junction box for encoders and related
-control cables

Suitable Control cables for all motions interfacing with VFDs & PLC and
-analog cables for encoders shall be provided by the contractor

18. SIGNAL MEASUREMENT & COMMAND CHAIN

Scope of Control unit
18.1.

The control unit shall contrel the LHS and FPS as per the user input during




$ 3

: SECTION: C °
SPEC: SLC-CRANE SSLV LAUNCH COMPLEX

LINAC Handling and Film Positioning System SHEET 390F 66

the operation. The conceptual operation for LT of LHS alone is given below.

LHS: ( For Conceptual purpose, for LT alone)

NDT BAY DIGITAL INPUT | Push Button ) CONTROL ROOM
BRIDGE FAST EIELD INSTRUMENTATIO | a T4 CARD [Toc s wmm
{LTIPUSH - JUNCTION BOX T N UNCTION BOK [ISOLATOR) 1 1 i
SUTTON IS it
|
" 1 B RERREN
[]
DIGITAL INPUT (UIMIT SWI"ICH! CONTROL ROOM
—
BRIDGEEASTQT) | LTHELD i ‘“;N“:M‘“‘:“ ) 5 US0ATOR] - Dicamp :_..] PLC _.I MMI l
END LUIMIT SWITCH | uscTion BOX 80X I
ittt
e
DIGITAL OUTPUT CHAIN:
DIGITAL QUTPUT ( INDICATION LAMPS )
CONTROL ROOM NOT BAY
_ M |
M 1 v | INSTRUMEN 11 T
oo BELAY E LT AELD i
B ne e : I TATION FORWARD
: [ | m-" 80480 "% souaton ] wwemon & L N svcanion
. L i | s LAMP
[
: —_—
H

PLC Configuration for LHS (It is referring PROFIBUS - make it suitable
18.2. | for PROFIBUS / PROFINET / Ethernet)
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PLC Drive
[é il 14 e
J ! y l T l L e | |
5 Hoist Hoist T I LT T Rotation
Repeater | | coupler enev) | encer) ene | | encw | encow) || encm
DR/FA ] Intrinsic )
- = safe
e II display
&
L Ly by d
e LT Drive Crodve | \| fotxton
Drive | al drive
PLC Configuration for FPS
R
PLC Drive
[ [ & "l‘__-
Y .|. | | :
5 Hoist Hoist =] 1 Minor LT
|
e Coupler ENC (M) ENC (R) ENC | ENC
|
] L ]
v : :
De/PA | Intrifaslc
sare
Coupler ! display
.1 .
» [ 1
| %
Holst | | am l '
| Minor LT e
Drive Drive
18.3. | Overall Control System
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VERALL LAYOUT FOR LHS : [ For Conceptual purpase anly)
LT UNCTION
LINAC e e BOX
ROTATIONAL CRANE
JUNCTION BOX o INSTRUME
] NTATION PR CT JUNCTION
» JUNCTION = 8Ox
BOX = -— 1
| e el
+ HOIST
NDT BAY JUNCTION
BOX
PENDANT e o
DRIVE ROOM
- o ISOLATOR
WWVE
PLC DRIVES
CONTROL ROOM MBI
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IOVERALL LAYOUT FOR FPS : | For Conceptual purpese only)
‘., Minor LT
FPS o JUNCTION
INSTRUME L sox
by s — [ crauncrion
BOX | BOX
" | SIS
T HOIST
NOT BAY JUNCTION
BOX
PENDANT i
DRIVE ROOM
»| ISOLATOR
T
PLC DRIVES
CONTROL ROOM MMI
19. Portable Programming device (Qty: one number)
19.1. Description Essential Specification
Make: Dell/Sony/HP, Processor: INTEL i7 processor or
latest, Hard disk: 1TB (or above) Solid State Drive + 1TB
HDD, Motherboard: INTEL original (Suitable for the
19.2. | Specification configuration), DDR RAM (DDR4): 16GB, Graphics card: 2
GB, Network Cards: Ethernet card: 1 Nos. (100 Mbps / 1
Gpbs), With Standard USB Mouse with scroll & External
DVD/CD Drive
19.3. | Optical Drive DVD RW (Multi Layer)
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19.4 Operating Licensed version of Windows 11 (64 bit} uifimate or latest
| System: (Compatible with SCADA & PLC software versions).
1g.5, | Licensed 1. MS Visio Professional

1 Software to be

19.6. | supplied and 2. MS Office Professional latest.

loaded on - " ) .
19.7. | system. 3. Latest version of Antivirus with 3 years validity

19.8. Manitor Screen | 14" FHD, supperted resclution 1920x1200 and above.

PAINTING OF LHS AND FPS : Total painting thickness, DFT, shall be

20. | 200microns.(DFT shall be meastred at the time of final inspaction)
- | The entire surface of fabricated materials, girders, frames,
20 ) Surface platforms, trolley, end carriage, wheels efc., are to be sand

.| Cleaning / grit / abrasive blasted to-white metal finish (SA 2)2 quality)
' and cleaned properly off rust, grease & dirt.

_ Painting with
Epoxy Primsr

20.2. {Total thickness

of 80 microns)

Two coat of epoxy primer (Apcodur CP 680 of M/s Asian
Paints or sequivalent) shall be applied to a Dry Fllm
Thickness (BFT) of 80 microns.

Two coats of epoxy paint of Golden Yellow color (Apcodur
CF 693 of M/s Asian Paints or equivalent) shall be applied

ﬁ:m?%fgioxy fo & Dry Film Thickness (DFT) of 80 micron and 40 micron
20.3. thickness of 120 for first and second coats with proper drying in between
microns) coats. Final touching shall be done after erection &

commissioning at site. Painting quality -shall ensure

aesthetic looking of LHS and FPS.
Total paint

. Not less than 200 microns. This will be tested during stage
20.4. | thickness inspections and final inspection at coniractor works.

including primer

: In addition, if any intermediate cleaning required between successive coats
20.5. | of paint are to be carried out as per the recommendation of paint
manufacturers and as per the instruction of the Department.

20.6 Interior of all gear box housings shall be sand / grit / abrasive blasted and
'~ | painted with two caoats of ail resisting durable paint.

INFORMATION/DOCUMENTS TO BE SUBMITTED ALCNG WITH

21, QUOTATION

GA drawing showing full details of LHS and FPS, with dimensions, span,
911 height of lift, end clearances, head room, overhead clearancs, hook

" | approach limits, weights, wheel loads, major components and general .
arrangement of Hoist Drive etc..

22. | DESIGN INPUTS

GENERAL ARRANGEMENT OF LHS AND FPS:

The mass of the dual energy LINAC Head (attached with an external
Collimator) is the prime pay load for the handling system which will be
around 5000kg. However, the interface/design and weight requirements shall
he suitable to LINAC equipment. And ancther pay load is Detector will be
around 5000Kg.

Following components shall be designed by the Contractor and masses of all
four items shall be considered for the design of LT Bridge /Girder system:
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. Yoke & its sub-systems
2. Hoist system components including Stabilization (for LHS alone) /
Mast system / Linear guide, wire ropes and other machineries
Cross travel (CT) Trolley for LHS, FPS and connected components
The Contractor shall also consider for design of bridge girders
system, the condition of both trolleys (LHS &FPS) being present side
by side at the centre of the LT bridge without spatial separation. The
LT drive system shall also be designed taking into account the
masses of above two trolleys along with payloads.
In the proposed facility, two overhead cranes, one at 9-meter elevation (LHS
& FPS) and another at 13 m elevation (60T EOT) has been planned. In order
to avoid simultaneous operation and collision of both cranes, a suitable
interlock system shall be planned by the supplier.
5. LINAC Stand/Table:
Contractor shall supply the MS stand/table for keeping the LINAC
X-ray head for commissioning activities and future maintenance
activities. The Stand must be withstanding 6.25 Ton weight of the
X-ray head and dimension 2.7 X 1.25 (w) X 1 (h) m.
6. LINAC X-ray Head Dummy Load :
The 5Ton weight of dummy load shall be supplied by contractor along
with the system to qualify the LHS before interfacing the LINAC head
with LHS. The dimension of the load shall be similar to M/S. VAREX
make 9/ 15MeV LINAC X-ray head and compatible to interface with
LHS. The interface requirements also shall be made by contractor
and load test also shall be done by party at both locations (Party site
as well as SLC site). The load shall have necessary handling
brackets and good finishing shape includes painting. The dummy
load shall be handed over to department after the load test at SLC
site..
7. Steel Table for Testing the machine performance:
Supplier shall supply the MS Steel table for commissioning activities
for keeping the SSD and MS plates. The table shall withstand load of
700Kgs weight and dimension may be 2.0mtrs x 1mtrs x 1.2 mtrs.
(LXxWxH).

P G

8. Training:

Training of Department personnel (4 Persons) for PLC systems &
programming, SCADA systems & Programming and VVVFD shall be
provided.

Alsothe purchaser’s representatives shall be trained in the operation
and maintenance of the LHS &FPS system including trouble
shooting.

LT GIRDER SYSTEM (Same for LHS and FPS)
e The bridge of the LT system shall be of the top riding type/EOT with
rotating axles.
e The bridge wheels shall be of the double-flange type with rotating
axles.
¢ The wheels shall be finished in equal diameters and in pairs.
¢ The wheel treads and flanges shall be flame hardened as per IS3177.

b The bridge shall run on LHS and FPS runway rails as indicated in the
BOQ.
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« The speed range for the bridge motion shall be from 0.3 fo 3.0 m/min
(or) as indicated in the BOQ and selectabte through PLC/VFD.
¢ LT span will be 25 meters (Hall length)

CROSS TRAVEL SYSTEM (Independent movement for LHS and FPS)
¢ The trollay for the cross-travel system shall be of the top riding type
with rotating axles and shall run on CR rail on the bridge girders.
¢ The Trolley wheels shall be of the double-flange type with rotating
axles and wheels shall be finished in equal diameters and in pairs.

« The speed range for the Trolley motion shall be from 0.3 to 3.0 m/

- min (or) as.indicated in the BOQ and selsctable through PLC/VFD.

o CT span will be 20 meter (Hall width}. Both trofley movement shall be

.+ maximum. Howevar, between the frolley, minimum separation shall
be maintained and interlock also shall be provided) '

» The interlock shall be incorporated, to enable anti-collision between
LHS and FPSCT trolley

YOKE SYSTEM FOR LINAC HEAD

| The design of yoke system shall take into account the total mass of the
LINAC Head and the attached external collimator. The tilting and rotation
sub-systems shall be part of the motorized yoke assembly. The speciﬁcatlon
parameters include the following:

e The tiiting speed shall be 180" per min manual mode of
operation(The tilt angle shall be displayed in the manual system.

« The rotation speed shall be 360° per min main and 36 deg./min micro
with VVVFD. The rotation angle shall be displayed in the disptay
module in pendant.

s The angular positional accuracy of both Tilt and Rotatlon shallbex
0.1°

_ « The angular range of the tlltlng of LINAC head shall be as follows

d (Reference axis for angular measurement is y —axis in ZX-plane).

s Tiltup: 0° to 15°
» Tiltdown: 0° to —15° .

¢ The fentative angular range of rotation of LINAC Head is as follows
(Reference axis for angular measurement is Z-axis in XY plane):
(Rotation about Hoist axis)

» Counter clockwise rotation (CCW)*: 0 to -45°
» Clockwise rotation (CW)*: 0 to 90°
» Any change of range in the sense of rotation will be communicated to

the contractor at the time of finalizing the configuration of LHS system
and the same shall be implemented.

# The design parameters from LINAC point of view will be submitted at
the time of detailed design stage of the LHS. LINAC head size (I x b x
h} = 2740 x 1250 x 1500mm approx. and weight:4800kg
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& The design of Tilt shall consider a maximum unbalanced moment in
any direction, details of which 1o be provided by the Department

+ Analog gradusted scales for tilt and rotation shall be prepared and
attached at appropriate location.

e The brakes (flame-proof thruster brake) of Rotation motors shall have
a torque rating of 150% of the full motor torque. There shali also be
provision for manual release of brakes.

¢ The suitable parking legs shall be provided for yoke system for
parking the LINAC x-ray head.

| HOIST SYSTEM (LHS)

» The hoist system for L.INAC Head shall be integrated with the Yoke
assembly which shall have Tilt { manually operated) and Rotation
arrangement.

¢ The heist system shall have a true verhcai lift with sufficient lifting

- design margin of safety and an equalizer bar. All wire ropes shall be
as per this document with actual breaking strength certifications.

e The equalizer bar shall have a load cell system (Intrinsic safe typs)
and it is preferred to have provision to stop hoisting motion if the
system is overioaded. [t shall be connected to PLC. It is preferable to
have the over load indication identified by load cell in the control
console. _

s The speed range for the hoist shall be of300 and 3000 mm / min.,

~ selectable through PLC/ VFD. '

¢ The positional accuracy of Hoist system shall be within & & mm at 100

mm/min.
The stroke of LINAC hook point shall be minimum of 7500 mm
(x200mm).

e » The lowest point of the LINAC target shall be 650 mm (+50mm} from

finished floor level (FFL)

» ltis desirable to rest the LINAC head on the floor when not in use.
Accordingly, suitable arrangement shall be provided to the trunion -
framse, yoke. When trunion bottom frame attaining the bottom stroks
helght of 500mm from FFL during holsting down, the speed shall
automatically reduce to micro spesd.

s There shall be a display read out (DRO) of the same on the control
console.

¢ The hoist system shall have an upper limit smtch mechanically
actuated by the load block.

s  VWVF Drives (Non FLP) panels shall be located Drive Panet Room as
indicated in the Department Drawings.

« Appropriate number of junction boxes for power cables shall be
provided.

¢ Encoder for positionat information shall be of absolute encoder with
FLAME Proof having PROFINET / PROFIBUS / Ethernet / latest
communication. . '
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Hoist System for FPS (Fllni Positioning System)

» The system shall be provided with suitable hoist mechanism
(telescopic preferably) to manipulate the FPS for the stoke of
7500mm

~» Posgitlonal accuracy: + 5mm creep speed

» It shall be provided with suitable limit switches for safe operation as
per user inputs.

» The movement speed shall be 300mm / min for micro and 3000mm /
min for main speed with 5mm in micro speed.

» Considering the future scope of Digitization, the SWL is fixed for Hoist
system. Presently, the supplier shall fabricate and interface the
detector frams (cassette Holder) as per Purchaser requirements. The
film holder/cassetie frame size (full size) may be 1260mm x 320mm ,
approximately. The holder shall hold the load of around 25 kgs.
Supplier shall interface the holder system with Detector hoist. (attach
drawings) _

¢ Similarly, for $52 & SS3 cassette frame size (half S|ze). 840 mm (L) X
160 mm (w) (attach drawing)

+ Cassette frame grabber envelope shall not be more than dia 200mm.

~ »In addition to above cassette frames, vendor shail supply one full size

&one half size cassette frames as spare.
»

Stabllization System for LHS {LINAC Head)

The structure of the mast/stabilization system for LHS must be sufficiently
stable so that no oscillation of LINAC Head shall be observable maximum
120 second after the bridge or hoist movement in micro speed.
Department approval of Design and Analysis of the stabilization system
shall be obtained before commencing fabrication.

If Telescoping rigid mast is used, then it shall be made of structural steel
members with multiple sections. All sections shall move smoathly using
sealed bearings and hardened wheasls,

Existing system in Departmental facility: Conflguratlon of the existing
stabilization system is attached with this document. it is a hydraulic
stabilization system provided on the crab which consists of Hydraulic
power pack with flame proof motor, flame proof pressure
switches/pressure transmitters, DC valves, seamless telescopic cylinders
atc. Hydraulic and electrical circuit drawings of the existing stabilization
system are provided in this document. However, it is the responsibility of
the contractor to build a LHS system as per the requirement menfioned
above.

Stabilization System functlon His for dampening/suppression of the
vibrations/oscillations that are developed on X-ray machine/pay load
during Hoist, CT, LT movements. Hence while operation i.e., during

" Hoist/CT/LT movements, system will be de-stabilized by switching the

de-stabilization selector switch on pendant/control console. After

" completion of the required movement of X-ray machine, stabitization

switch will be selected from pendant/control console which will pressurize
the hydraulic telescopic cylinders such that all oscillations will be damped
within one minute.

SECTION: €

LINAC Handling and Film Positioning System SHEET A70F 68
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e« Note: In case of any fault in hydraulic cireuit, necessary bypass/isoiation
arrangement (bypass valve with limit switch interlocked through PLC)
shall be incorporated in hydraulic power pack line such that hoist can be
operated in passive mode (without stabilization operations).

« All necessary interlocks shall be incorporated in the system.

» Schematic of the hydraulic stabilization system circuit drawing is attached

. in this document.

» Generally, the hoist operation shall be enabled during stabilization
condition, Hoist shall be operable only on de-stabilization condition only.

« Ali gearing shall be totally enclosed in oil tight gear cases. These cases
shall be fully sealed to prevent any oil leak. A protected vent plug and an
oil level sight plug may be used; however, thess plugs must be designed
to prevent lsaks. Rotating shafts shall have seals. All machinery shall
operate smoothly through the complete range of speeds.

« All rotating members with projecting slements such as key, couplings, set
screws, etc. as well as alt ather moving parts shall be guarded as per
relevant standards. Refer Sketch:-5 for details.

DESIGN APPROVALS:

- | DRAWINGS /DOCUMENTS (EACH 3 COPIES) TO BE SUBMITTED
23. | AFTER PLAGEMENT OF ORDER FOR APPROVALS.

[ Note : It is the responsibllity of the contractor to get the drawings /
documents approved from Third Party Inspection Agency (TPIA) ]

Contractor shall submit following list of Three sets (03 sets) of drawings/

3 1' calculations / documents (in 03 -three sets) for approval before manufacture
" | of LHS and FPS. Note: It is the responsibility of the contractor to get the

drawings/ documents approved from TPIA & Department.

At the same time, Contractor shall be responsible for proper submission of
23.2. | followng drawings & calculations along with technical specifications to Third
: party Inspection Agency (TPIA) and obtain design Approvals from them.

If the drawings and other particulars are returned by the Department,
because they are incomplete or fauity, the Contractor shall make the

035 | Necessary correction / modifications and resubmit the drawings and

| calculations within a reasonable time, but in any case, should not exceed two
| weeks from the dats of receipt of Department’s / third party inspection
agency's comments.

Design of load bearing structures shall be as per 1S 807 and drive
23.4. | mechanisms &Hoist Gearboxes as per 1S 3177 (as applicable) and aiso as
‘per technical specifications in to consideration.
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General Arrangement (GA) drawing of LHS and FPS$ to scale with
23.5. | dimensions, Bill of materials, Bought out items, makes, weight breakups and
whesl! loads.

23.6. GA' Assembly Drawing of Trolley with alt components.

GA Drawing of mdmdual drive mechanisms for Hoist, CT(2Ne) and LT shall

23.7. “be submitted.

General Arrangement drawing of Single wire rope reeving with dimensions

23.8. and rope equalizer assembly.

23.0 Design &Constructional Drawings of Gantry girder, Stabilisation System,
"%+ 1 Girder, end carriags, and trolley their connections with bill of materials.

Sub-assembly drawings for rope drum assembly, wheel assemblies, hook

23.10. blocks sfc.,

GA drawings, details and selsection criteria, design calculations for gear
23.11.| boxes with manufacturer’s data sheets as per this specifications and
conditions.

LT rail arrangement (on Gantry Girders) drawing to scale with Bill of

23.12. Materials (BOM).

23.13.| Bridge Girder CT rail arrangemant drawing to scale with BOM.

Sizing calculations for selection of Machine elements like wire rope, hook
23.14.| blocks, cross head, sheave pins, rope drum, couplings, wire rope pulleys,
shafts, bearings etc.,

Calculation for bridge girder & ganitry girder (with deflection & camber), trolie
frame, end carriage, with weight breakup.

“

23.15.

Calculations for selection.of wheels &whesl bearings and Stabilisation

23.16. system.

23 17, Calculations for selection of CT & LT rails.

23.18.| Calculations for drive shafts and plummer block b-ean‘ngé. '

9319 Quality Assurance Plan for fotal LHS and FPS manufacture, erection &
' 7 testing as given in Section-D

23.20 Delivery schedule of LHS and FPS in the form of Bar chart indicating
[ different stages. _

23.21.| Selection qf keys, key ways & couplings

23.22.| Selection of bearings for Handiing system LHS and FPS.

23.23.| Selection of sheaves & sheave pin with calculations.

23.24.| Calculations for selaction of whes! bogie connecting pins.

All the components of LHS and FPS which ars lifted for erection shall be
23.25 dssign checked for erection / [ifting loads and necessary Calculations shall
be submitted.
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Caloulation for selection of motors, Hydraulic Stabilisationsystems, brakes,
23 96 drives, cables and swiich gear with manufacturer datasheets &Exproof

"7 certificates shall be submitted for approval. In addition, all Motors' forque
and speed curves shall be submitied for approval.

9307 E[ectrical'c:ircuit diagrams and Control System of Handling SystemLHS and
="'l FPS with individual drive circuits, control circuit, and with interlocks' circuits.

GA drawings of Protective Panel, other panels including panel line up inside
23.28.| the room as indicated in the architectural drawing and inside components
arrangements of each-pansl.

Lubrication arrangement of EOT LHS and FPS with peints indicated in

23.29. drawing.

Contractor shall glve the break-up weights of LHS and FPS as

23.304 mentioned below during final design:

Weight bf each bridge girder as assembled and ready for erection, with and

23.31{ without mechanical and electrical components.

23.32. Weight of each end carriage as assembled and ready for erection.

23.33.] Weight and name of individual heaviest mechanical components.

23.34. | Total weight of structural, mechanical and eleofrical components separately

23.35.) Total weight of LHS and FPS including electrical equipment.

23.36.; Weight of trolley structure ready for erection shall be provided.

23.37.| Total weight of frolley including electrical equipment.

23.38.| For Electrical Systems:

1. No. of motars, Power of motor, Frame size, make, duty,
no. of starts/hr, type and No. of poles, Insulation, Amb.
temp, applicable [S for construction, bearing, accessories,
"| terminatl position from drive-end, drawing nos. used for FLP |-
certification, etc. '

a Motors 2. Torque and speed curves, thermal withstand time curve,

efficiency and power factor with respect to loading of the
motor, speed and time with respect o current and complete
G.A of mofor, terminal box / boxes by mentioning the
approved drawing reference and nos.

1. Flame proof electrical fittings / squipment test reports
atong with approved drawings (Either by CIMFR / ERTL (E))
with respect to all the annexure and amendment if available
need to be submifted for review and acceptance of all FLP

itams.
b) :

Test Reports 2. Space heaters and its thermostat.
3. Transformers.

4, Dynamic Braking Resistor.

5. VVVF Drives and its components.
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6. Certificate for obsolesce for all the major electrical items
with not less than 15 years from the date of acceptance of
the LHS and FPS. _
7. Stabilisation System and its components.
1. Contro! Transformer (with consideting closed VA).
2. Lighting Transformer.
3. Dynamic Braking Resistor.
c) g‘;‘;ﬂ ation - 4, SMPS with and without loading.
- 5. Power Cables and its schedule.
6. Control Cables with respect to no. of cores.
7. Heat loss calculation towards panel AC selection.
1. VWVF Driveswith control unit
2. Switchgear components.
3. Power and Control Cables.
Technical 4. Encoder. '
d) Catalogue / :
data sheets 5. Cable Drag chain and its cables,
6. Limit switches.
7. Infrinsic safe relays&Proximity sensor
8. Panal. , |
9. Stabilisation system (Hydraulic)
List of Manuals / drawings/ documents/ certificates to he submitted at
24, the time of inspection of LHS and FPS at supplier's works and also at
the time of commissioning at _site. '
QAP/shop Inspection report document showing Third party design
241 approvals, manufacturer test certificates., all stage & final inspection
' 't | reports, load test veports as per QAP and TPIA report on final inspection
at works & TPIA clearance report.
Test certificates of all items like raw materials, hooks, wire ropes; motors
24.2. etc and for all LHS and FPSparts certified by "Competent person of thlrd
parly agency” as per QAP & standards.
24.3. 4 sets of LHS and FPS operation & maintenance manuals
24.4, 2 sets of spare parts manuals - _
245 2 sets of spare parts manual and service manuals for the Gearbox shall be
e provided. _
4 sets of all As Built Drawings of alt systems of EHS and FPS as
24.6. mentioned above & approval drawings that have been finally approved by
TPIA / Department. -
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Manufacturer installation & maintenance manuals(including check list for
24.7. | maintenance), test certificates and Warranty / Guarantee Cards for all
Bought-Out-ltems. :
24.8. Trouble Shooting Chart for Main and alll Sub-Systems.
249, Lubrication schedule, diagram with details of lubrications.
24.10. | Final test certificate of LHS and FPS from TPIA with inspection report
Final as built drawings of LHS and FPS and machinery, Maintenance &
24.11. | spare part Manuals, test certificates shall be supptied in soft form in the
forms of DVDs and in the latest software format. .
25, Tolerances on LHS and FPS dimensions and manufacturing ;
Contractor shall ensure that the LHS and FPS shall be manufactured
-as per the tolerances specified below. Final inspection reperts shail
be submitted in drawing format.
Spanover LT .
. 25.1. wheels + dmm maximum
Diagonal on .
25.2. wheels + Smm maximum
Parallelism of < 1/1000 of wheel gauge (measured at every 1m
25.3. , -
Girders interval)
- 25.4, g?rggg'ty of <2mm (measured at every 1m interval)
Verticality of ' . .
25,5, End Carriages < 1mm {measured at every 1m interval)
25.6. Trolley wheel t 2mm (measured at every 1m intervat)
gauge
LT wheel .
25.7. | 4 gnment t Tmm (maximum)
Difference in '
25.8. height between | £1/1000 of wheel gauge maximum at 1m interval
frolley rails :
_ ~ | CTRalil
25.9. alignmentw.r.t | 1 mm (measured at every 1m interval)
Girder centre - :
Tilt of whesls. T S
25.10. | (both horizontal | < D/ 1000mm where D = diameter Of wheels
& vertical) :
CT/LT whesl ' .
25.11. displacement <2mm (measured at all wheels) Wheel alignment
CT /LT wheel .
2512, | diameter less than 0.1 mm in diameter of wheel
variation '
- | Squarseness of .
25.13. | Girdersio End | within 1.60mm (for whee! base of ~4000mm)
' carriages _ :
25.14. | Hoisting speed +10% -6% of specified speed.
25.15. | Lowsring speed | +10% -5% of specified speed
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25.16. . Travelling speed | +10% -8% of specified speed.
28 INSPECTION & TESTING DURING MANUFACTURE 8 SHOP TESTING
' OF LHS AND FPS
- BEIS\L!?!I[;IQI!GS Contractor shall obtain all design! drawings approvals
APPROVALS & from Third Party Inspection Agency (TPIA) and
CERTIEICATE Department before stariing LHS and FPS'sfabrication.
26.1. from TF’I A LHS and FPS& components shall be manufactured &
before LHS and inspected as per the approved drawings only. All
FPS inspection/test reports shall be made with respect to
marnufacture approved drawing with reference numbers.
INSPECTION and testing shall be carrled out as per
QAP enclosed here with in Section-D. Supplier shall
hold the manufacturing at specified "HOLD" places and
26.2. QAP &Third call for inspection. The Schedule of Inspections shall be
e party agsncy strictly adhered to and shall be witnessed by Third Party
Inspection Agency (TPIA) and/or Department. All the
critical inspections and load testing shall be done in the
presence of Third Party and Department personnel.
Raw material identification for structures, wheels, hoist
, mechanisms, Gears, load pins etc., shall be done by
6.3 Eg‘:h’é‘jgﬁgﬁ'z Third party inspectorate and/or depariment. Raw
e stampin material test certificates, traceability of materials with
ping identification marks shall be made available during
identification. -
: All Butt Welded Joints (both compression & tension.
Welding flanges / web joints) shall be subjecied to 100% X-Ray
26.4. inspection & | Testing and X-Ray Fiims to be produced for TPIA and/or
Testing Department for evaluation and shall form part of the
quality (QA) documentation submitted to purchaser.
. . Inspection of Bridges, End Carriages, trolley, rails gauge,
96.5 'n:r?;’c;'r?: MEOT | Wheels and Measurement of Camber, mechanical
" rpe cords assemblies checking as per QAP. Reports shali be made
in drawing format.
. . I.nspection of Span & Diagonal Dimensions (Minimum
Egning:gj ~10Kg pull should be applied while checking), Checking
26.6 ali pnm ant bridge & end carriages' squareness, Checking of Wheel
BN chgckin 2 Alignments, Mechanical drive Assemblies alignment and
re cordsg Pulley blocks alignment. Reports shall be made in
drawing format.
The LHS and FPS hook should be tested and certified by the dock labor
26.7. board / govt. Approved test house for twice its SWL and test certificate
should be provided.
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No load test, Full load tests and Deflection measurement

26.8. Load tests as per as per QAP and as per [S: 3177.

: -| Test at OVER-LOAD (125% SWL) capability Check and
26.9. Load tests Permanent Set Measurement as per QAP and as per IS
3177.

The equipment shall be despatched only after
satisfactory performance testing/ inspaction at supplier's
works and on written clearance from Depariment & TPIA.

Clearance for
26.10. despatch

ERECTION & COMMISSIONING OF LINAC HANDLlNG AND

21. DEDECTOR POSITIONING SYSTEM

Fully in the Contractor's scope. Inspection and testing

271 JAtsfleworks | guring/after erection shall be as per QAP.

Before erection, contractor shall éubmit detailed erection

973 | Erection Plan & | plan and procedure along with erection loads on building

Procedure & also on parts being lifted shal be submitted for
approval. |

Contractor shall depute adequate qualified personnel

Erection l.e., Two Engineersfsupervisor/ foreman, {one for

27.3. mechanical and one for electrical), fitters, riggers, and

glectricians and helpers for carrying out qualify erection

Supervisio'n
' work at site within schedule,

Material (lifting '

equipment, Fully in the contractot's scope. Al lifting machines /
27.4. lifting tackles, tackles used shall be tested & certified as per standards -
efc) required . | before their usage for lifting LHS and FPS.

during erection. o

Initial filling of lubricants and spare parts required for commissioning at site

27.5. shall be provided by the Contractor.
No .Load test, Full load test and overoad test (for
| Performance 125%SWL) shall be done as per QAP and as per IS3177.
27 6 Proving & Proving out for the LHS and FP8's Capacity and Smooth

Smooth runriing | Functioning of the LHS and FPS at Full load (SWL) and
of LHS and FPS | Over load (125%SWL) shall be the responsibility of the
: Contractor

To be inspected and certified by "Competent Person of
Test/Clearance | Third party Inspection Agency " as per Indusirial Laws
27.7. certificates for and shall provide Certification from Third Party.
LHS and FPS Inspection Agency for final clearance & regular usage
of LHS and FPS..

MAKE OF THE BOUGHT-OUT ITEMS{ makes are Substantiai

28. jvalent )

GEAR BOXES
28.1. and Geared
Mators

M/s Elecon /Shanti /GREAVES(Premium transmission)
/DB-Radicon/ Renold! Sumitomo/ Flender.
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Siructural Stesl | All the sfructural raw materials (plates, angles, beams)
28.2. Materials Plates, | shall he NEW and of reputed make of M/s SAIL / M/s
rolied sections | JINDAL/ M/s ESSAR/ M/s TATA STEEL / VIZAG-RINL
E‘Ztgeerglztee' M/s SAIL / JINDAL / TATA STEEL / ESSAR / VIZAG-
28.3. whesls. shafts RINL / SUNFLAG STEEL / TIMKEN / Mahindra Ugine
Keys, goars Steet (MUSCO}/ BHARTH FORGE
28.4. Wire Ropes M/s Usha Martin only. _
28.5, Bearings M/s SKF / FAG / TIMKEN / INA
Flameproof _ -
28.6 Thruster Brakes | M/s Pintsch BUBENZER /SIBRE // GALVI / Sime GKN
- (For Hoist Stromag
motion)
28.7. Hooks M/s EEK / Hercules/IRZAR/ Shilpa Udyog/ Crosby
28.8. Couplings M/s FENNER / Elecon / Shanti / Renold -
8.9, Rails | M/s SAIL/ IISCO / JINDAL. / ACCELOR/ TATA STEEL /
ESSAR
28.10.. | Push Buttons M/s Werner with configurable tiles
28.11. | Paints M/s Asfan Paints / Berger/ G.P
All Electrical o
28.12. | Switch gear / M/s Siemens
SMPS
Flame Proof
28.13. Motors Bharat Bijilee / Crompton Greaves
28.14. | VWVF Drives M/s. Slemens / ABB
28.15. | Limit switches M/s. Sterling controls / Speed-O-Control / Eleciromag.
2.5, | LT power & M/s. Lapp / Universal / Nicco / Finolex / RPG /
| contral cables Uniflex/Polycab/ Finolex/ Svam/ Apar.
28.17. | Panels M/s. Rittal / M/s President
28.18. | Terminal Blocks | M/s. Elmex / Connectwell / Wago
M/s. Hubner / P&F  (Flame Proof) preferablyHollow '
28.19. | Encoders shaft type Encoder can be planned.
28.20, ggfgt)m BOXeS | \i/s. FCG / BALIGA / FEPL / P&F / STAHL
Junction Boxes .
28.21. (Non-FLP) M/s. Rittal
Intrinsic Safe '
28.22. | g ays M/s P&F only
28.23. | UBlights M/s Batiga/ FCG/ FEPL/ P&F/ STAHL
28.24, | Fasteners M/s TVS / UNBRAKO
Flameproof
28.25 Thruster Brakes | M/s Galvi / Sibre / Pethe / Speed-o-control / BCH /
= | (ForLT/CT SEW/ Katesl
motions)
Flameproof LED .
28.26. Light Fittings M/s Baliga/ FCG/ FEPL/ P&F/ STAHL
Drag Chain and
28.27. Cables inside M/s Lapp / M/s IGUS

SECTION: C

SHEET :550F 66
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Drag Chain

Other reputed and reliable makes of bought out items will be considered
during detail engineering with submission of technical dstails, references
28.28. | and credentials. However, about other makes final decision is of the
Depariment. -

29, - Gensral TERMS & CONDITIONS during Supply and lnstallati.on :

in the design of LHS and FPS, all Indian standards, all safety regulations

: as applicable under provision of factery Act, indian Electricity rulss etc. as
20.1, prevailing in the country / State (site of installation) shall be taken into

: consideration.

Arrangements shall be made by the supplier for the inspection and testing
of the LHS and FPS during different stages of its manufacture starting from
the raw materials fill the completion of the LHS and FPS by the
Department and/or Third Party Agency at the confractor's site as per the
QAP schedule. _

29.2,

Dimensions of all parts used on LHS and FPS shall conform o metric
20.3. standards.

No cast iron part should be used on the LHS and FPS except for elsctrical |
_ equipment. Slmllarly wood or combustible material and Bush bearing

29.4. should not be used in any part of the LHS and FPS. Open gears should
_not be used in any drive / motion.

Assembly at site is to be kept as minimum as possible to enable early
commissioning of the LHS and FPS. Welding of LHS and FPS at site is to

295 | e avoided as far as possible.

The contractor should satisfy himself about the site condition beforeand to
29.8. avold any difficulty during erection and commissioning of the LHS and FPS

Supplier shall submit complete erection plan with details of erection loads
00.7 & pattern of wheel loads that will act on building civil structure, erection
o procedure, material handling procedure stc.

During the erection, testing and commissioning of the 1L.HS and FPS at
20 8 site, the contractor has to make his own arrangements for boarding,
- lodging, transportation of his men and materiais.

Supplier shali make his own arrangemants for welding and gas-cutting -
29 9 works if any, that are required for erection and commissioning of LHS and
e FPSs.
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Department / Third Party Inspection Agency (TPIA) shall have the right of
inspection and supervision of the manufacturing process adopted by the
contractor for the manufacture of equipment at various stages through
their authorized repressntatives. In case the manufacturing process
29.10 adopted is not found suitable and commensurate with the desired quality

| of the equipment, the contractor will be advised to adopt the correct
manufacturing process which will be binding on the contractor.
Department’s decision regarding the quality of work and its acceptability
shall be final and binding on the contractor.

Arranging the test load / dead load, lifting equipments, tackles, men and
materials are required for conducting above mentioned load tests at
factory as welt as purchaser site (both side) shall be in the scope of
29.11. | contractor, After load test, the dummy loads handed over to purchaser by
the contractor. The testing and commissioning of LHS and FPSs shall be
cartied out as per I8 / as directed by EIC.

List of Spares to be supplied along with the LHS and FP$S

Electrical Spares:

S.No System Name Qty
1. Two levet limit switches _ 4Nos.
2. Selector Switch (Local/ remote selsction) . 3 Nos.
3. Push buttons ' 10 Nos.
4.  lAbsolute E.n_coders ' 2Nos.
5. Incremental Encoders 2Nos.
6 |Diisolators | - 8 Nos.
7. DO isolators | - 6 Nos.
8. DO Relays 8 Nds.
9. LED Cluster lamps _ 2 Nos.
10.  [Switch amplifier for display unit lamp 1 No.
11.  {All Contactors (one for each rating) 1 Set
12.  |Push button, selector switch along with configurable tiles 6 Sets
13. [Intrinsic safe Pendant display unit ' 1 No.
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14. Siemens PLC 24V Power supply 1 No.
15.  |Slemens drive 24V Power supply
' o 1 No.
16.  [Terminal blocks
: 20 Nos
17.  |Panel Cooling fan
- 02 Nos
18. |AC/ DC Clamp meter — Range ‘mA’ to 3 A; Make: Megger /
Fluk 01 No.
19. |AC/DC Clamp meter — Range ‘SWL with all three motion in
operation’; Make: Megger / Fluke 01 No.
20. |Digital Insulation Tester — Range: Test Voltage as 1000 V; _
' Make: Megge _ 01 No.
Mechanical Spares '
Sl No [Iltem Name Qty
1. [Thruster for Hoist of LHS &FPS Each 1No.
2. [Thruster for CT and LT for LHS &FPS Each 1 No. -
3. |Gearbox oil 30 litres
4. |Wire rope for Hoist of LHS & FPS Each 1 Length
5. |Oil Seals for Gearboxes (Each type used in crane) 5 Sets
8. [Brake liners for brakes (Each type used in crane) 5 Sets
In Hydraufic power pack {Flame proof type)
7. DCvalve 1No.
8. |Pressure switches 1 No
9. |Pressure transmitter 1No
10. |Load cell 1 No
11. PRV | 2 Nos.
12. PPilot operated check valve 1 No.
18. Wiper seals & Lip seals (one full set for telescopic 1 full set for all cylinder
* loylinders). If seals are custom made, then spares set | sizes
shall be same as used in cylinders.
14. PPressure gauge : 1 No.
15. [Qil filter 1 No.
16. Strainer 1 No.
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Sketch : 1

Reference Drawings and Photos
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Sketch: 2 Details of NDT exposure Hall (Elevation)
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Sketch :3 : LINAC Handling system (Proposed)

Hydraulic Power pack
/
/ LINAC Handling System
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/ | . _
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telescopic system N - 4
N ~H Rail

1| \ 11

[ ] ,Rotate
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Yoke assembly

Rope drum

/
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PRy Tilt up & down
=
//E;am exit point
LINAC head

LINAC HANDLING SYSTEM
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Sketch :4: Film Positioning System.
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FILM POSITIONING SYSTEM
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1. Resanvoir Capacity

2 Electical Motor

3. Hydraulic Pump

4. Operating Pressure(max)

SPEC: SLC-CRANE

[Sketch: 5 -Hydraulic stabilisation system circuit drawing (for LHS alone)

NOTE:

1. All the three cyfinders should move simuitaneously at same pressure.

2. All switches & electrically actuated items should be of flameproof zone-1 gas group 1A IIB.
3. It shoutd be ensured that there should not be any jerky movement & leakage of cyfinders even

at 3 bar pressure.

4. All items of reputed malke and high quality are to be used.
5. Approved in principle subjected 1o satisfactory functioning during prove out at our works

and customer works.

6. All electrical circut items are to be provided in flame proof electrical cabinet.

7. Electrical motors make should be ' BEL / CROMPTON °.

E

4 | Limil swilch

1 No.

SMPC, SDSC SHAR
ISRO, Sriharikota

23 |T i Cylinder » REF. DRG. CR200-300f 3 No
22 | Sma Off Vaive 1" 8SP FLUTEC 1No. |
21| Pt Operated Check Vaive | Ci 30 S<{Modiied) Polyhydron&RC 1No
2 s mw“m_muggoq Sulisnr -
pl 1g | Pressure Trsesmiter m_._um 12AVKED Switzer -
208ar(Flsme Proof)
byl_m Pressure Relel Valme DPRH10-52504 Potyhydron 2 Nos.
b/ 17| Check Vaive C20T103(1" BSP) Polyhydron 1No.
br/ 16 | Pressure Gauge 2" Dial, 14"BSP, 0-408ar MASS 2 Nos.
b~ 15 | Neacia Valve 14" BSP FLUTEC 2 Nos.
&v: 14 | Theotme Cum Check Vaive | 38" BSP FLUTEC 1No. |1
13 | Theotthe Cum Check Vaive |17 8SP HYLOC 1 No.
12 | Manfold Biock - HEF. DRG. CRE00-314] 1No
11 | DCvane rvpnie Mu.sxﬂ_ﬂ_ DUPLOMATC | 1Mo,
10 | Pressure Relied Valve DPRH10-K2505 Palyhydron 1No.
09 | Retum Lina Filter TIF2-08 Hydrofine 1No.
08 | Hygrauiic Pump 2P 055 Daowty 1 No.
07 | Coupling : Lovejoy 1Ne. |
06 | Badl Housing * Polyhydron 1 No.
AP, 1840 RPIA, 3P
05 | Electvced Mokor wgrﬁgi BharstBhjies | 1Mo
04 | O Level indicator LG2-10 Hydroling 1No.
| 03 | Section Filter SC3-30 Hydruoling 1No_ |
02 | Fitler Breather FSB-25 Hydroiine 1 No
01 | Ol Reservorr 500 Lirs. REF. DRG. CR800-313 1 No.
| ) DESCRIPTION MODEL CODE MAKE Qry.
NDT, ASMP
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Sketch:6 -Configuration showing the telescopic Hydraulic cylinders
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1. QUICK FLOW OF OIL TO RADIAL DIRECTICN YO BE CONSIDERED FOR IMMEDITATE
STABILSATION IN LESS THAM &0 SECOUMNDS.

2. PISTON ROD TO BE HARD CHROMI PLATED TO 25~30p THICK MINIMUM

3. TUBE 00 MAY GET CHANGED SUBJECT TO AVAILABILITY OF WATERIAL AND WITH
RESPECT TO MAINTAIN THE FACTCR OF SAFLTY WITHOUT PRIOR INTIMATION,
WITH OUT FURTHER REDUCING THICKNESS OF TUBES.

4, INTERNAL CONSTRUCTION MAY GET CHANGED SUBJECT TO AVAILABILITY OF THE
NATERIAL WITHOUT FRIOR INTIMATION.

5. THIRE SHOULD NOT BC ANY JERXY WOVEMENT OR LEAXAGE OF THE CYUNDER.

t

NDT, ASMP
_ SMPC, SDSC SHAR
| ISRO, Sriharikota
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mage : 1 showing the present available LHS .

LINAC Head integrated with LHS

Image :2 Cable Management System

Hoist cable management
system

Hoist wire rope

Telescopic Hydraulic
stabilization system

Yoke system

Linac/X-ray machine

Cable management system
for LT mounted on wall
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QUALITY ASSURANCE PLAN




E OQUSI ¥
_ o1 Janpddng w3 / IOPUIA QRS €
Tonendisy(] ML wonEuSIsa M N ed (sxogpddng) Jopusp 7
IOPUD A dURI) JO 2IN)BUSIY I1d.L J0 3Imeusiy 298I (VIdL) Aowady uonpdadsuy A3 payJ, 1
: _ " puagaTy
| A s} AydesSoipes Jo mainay - T 4 H| s eddng wa Ing %001 AydesSoipey _wua.:u
’ ) HIA8S INSY NIAD3S ANSY : s §129)9p SoepNs qns{q {uo|ssasdwon
pue afisus1pogl spiem | TTT
PRM JO JUBLLIBINSEDL J0Y SaSned THI0 SMMY TH10 S 152L°dd ung Supesg peoy
- d 513240 B0BLING
piam asny g uomodsulensig | ¢ ¢ | s %8 85965t 9 859E:S! #00% 19 {ENSIA (213113 2 Aaenb P (2
uoysod
T - 4 1EULIO) } yoea 159 [EsAyd g ‘uopea]enb siapam
404 /sdm XI988 JNSY X325 JNSY Jogaug | [ensiasvand 1591 1eanu3 g ampacosd Suipem Suipam z
{15=1 utuwc..ﬁ_g } woneayienk 1t T ) [A: Sunsay spREp . :
URLQE < SSAPILR Jo sa1eyd jje 104 HE Janjdting SEV-V WISY SEr-YNISY %00T Huosenin lofey |ewRlu)/ U BB SUOCIID3s PaII0J/sIeld | 1T
= SjRUZgEIN
* Vid L Aq eI DL/ suoda Hnday 790z 5L /soads | Z9gg §1 /soads {1521 uaipy
T - | T€| mwaLsdeyddng | -yos) /sBuimelp fsBuimelp 1Esy | S|gejieAe Jou Ji} sequadord [enueyISN
f 2rLeuen paaoaddy parosddy Jedaug | uopRpUO) L Joley | fuopsodwod [edjway) T
SamanIs
n1dodsajs L 1 804 “I13 SINHOL4LYTd 2 SISYE JAIHT ‘FINTHA TWHD ‘STIOVIHEYD NI ‘SHIMAD IDA14S : SHHOM TVUNLONULS T
ploR 235 {991s AHY ‘[eLaRLY
(T10H} - Souady Autey - _ LonEIyRuRpl | S[ESISYI /0518 jaas pafiioy ‘sayeyd
payL Vi gsued | /z90zsifsosds A1EP 518118 UOIEINYLISA 10} SUOP A [leyS Bndusels "USHEIGES IO WELS 32040 s sepatew | H [
Aq paunuap) aq [eys sELERW [ uo Smduies wavodwo) ( SINDEINURLY IUELT 10} ORRIUIUSPI JOf SIIEIILIED 1591 YIIM PRUSKC 3 |eYS S|EUSIRLS MeL [y MEY JO USSP @
A r | H S E | 3 a 2 | v
= .|
o ] 3 paosad WIION B0 g 343 9343 PIHIUYD 3G suopesadg ON
a ® Jo 1euLoq aoueidamoy Jy 0] 2NSLIB]EIBYD [ausuoduio] ‘IS
. T l=xbg| / adk) . .
AuaBy

€1 40 | 1 [33HS

waisAg BulLomsod W] pue BupueH YN[

a :NOILD>AS

XATdINOD HONNIVT ATSS

INYHO-DTE -D3dS




OAST 'Y

. o xofddng wid)y ; J0PWIA IS €
uonRuSISo Yum noREnSISa(] M 5 (sxanddng) JopusA 7
: 4 : 20T A
A0PUI A SWRI) JO dmyeudiy 14130 3rgeusiy Id ?ﬂm 1) fomaSy uondadsuy Lureq pInEL T
pmagdary
*Bupme)p watodwoo uo . i odid sse .
PR | T} T | 2y soyddn inoesamey | weuoduy woor | “hanon oy |, 20 swpem | R S v
a4 [JPUS SUOISUSILT PRINSEDN 4 ydcns = w5 Ayenb wner SupEm i :
. uodsy 790zt |. 790z S| {1581 v " uopeBuoe %A 'cun | @mpanas adeosagag fedid
vidL A morss EOM_ B s | -] e | eussenddng | jooTvwsisy | /90TV ASLSY 12y | @jqEneAn ou ) seqiedaly |EuEYyIOw sselWRaS Anp ANesH
¥ /31 / seodsy ] 3 LIensE fAumemppads | Bupmeip/rads red3ug | uoneRuo) YL sofey | fuousodwos [eua1RR JfpEaeiniged NAYad 3dOH (14
Z08 o8
{anow) vidL £08 S /Aumeip sifBujmelp suoneaypads : “me | ‘aweldaaup 11 Al0IL
A 8815 peu 3E spodal 1o manay T - Z wanodwo?) JUCIT i g Jad “qeonsan ‘Wsiseied | ‘saSepled pud ‘S1apin u
“Bupweap yuauoduwod uo pasew Juonesymads | fuonexoads SE SAOURIICT “2A8E SSOUINBIENS | cuauodiLaD PSTEDLIGR)
&1 [2ys SUDISURI PRUNSESA ¥l s onddng YL Yz %00T WBWRISEIN Jofew *IRED ¢ [RUISURLG . 30 uopaadsy| jeuld ST
VidL T ) z THT0SMY Ayenb SulpEm uojaadsu;
Adq uopoadsul uipjam [euy fensiA I s Addng THIASAMY | fucnesypads 00T Jo uomdadsu) a0fein uonadsuy [2ASIA Suipiam ey | 7T
%0T .
[a1oH) _ T z T¥1d TH¥EG | joulopust X0g 3 Sujsop 30Leq
1S PR J0 JUSWAINSEIW SARY f2EmENp Sy Sumep | -1d0%00T Aupenk Suipias WIDLIRANSESHY uonjadsu; agelue]) H
a0y seEnes piam asn yi s Ruddng usuodwo) usuadwa’) lensiA 3 [ensIA lolewm Suipep g ensin pu3 7 Jopaip a8puig 7T
WQpLIES
%0T
T - z | 5 Janddng g59€:s! fri= jagis 1531 daQ
. BAR SplemIs|ll
715 PPM. 10 JRURNSEILL [EnsiA i spiam ng unesy
Jo) safined pam asn %001 el @ ENstA Jofen 2|5 B SPYSP 0EPRS peojueyraylo | €CF
A r | H . 5 i 3 a 2 g Y
M W M B2 ¥oayd .
213 9 p10334 WION juswnsog : _ PRy ag 03 suonesadp ]|
SHIELSY =% 2 0 jewlo4 | sruerdsioy "oy 30 jopopan | Arodsed ansuapRIRY) \mucm:onEou 1S
8| 8|3 3 BT JedAL e )
fouody

€l 4G ¢ : 193HS

wejsAg Buluoiisod wild pue BullpueH OVYNIT

a :NOIELDES

XTTdWOD HINDVT ATSS

ANYHO-01S :03dS




OQASI
Jorpddng w23y / JOPBIA (NS €

e
uoneuisa] JimM UONETSISag Jim .ooﬂmﬂ (sxarpddng) Jopuap 7
IOPUI A SUEI) JO JIMBNTIg 143 Jo 2rmyensig e (VId 1) AduwaSy uenoadsuy Areg pamgy,
: pus3ay
60£3 ‘S22 ¥ LSV Jod . . 177 JOUIL 31T U010l
se paunoyad oq |[BYS [diM 0 140 (Z 04658 /0L5T'SI StetiBiew 30 1dq /LN Fupnpw sjusWwsAcW
89EY PUE $TT _ . Jrongiynads 0281/ [sieu=mEw 53 / 10 / 9njea ssaupiey le pue sisoeds ‘shex
JALLSY tod s s|epaieur pasio} ' ct YISJOUAANS | SHOTS| /BUIMRIP 10/6 58 / OLSTS| 00 3] JL SN sapsadold [EatuRIRIN ‘suoilld © 51830 SRS
10 JSNoum 104 152 ”..EmEz_c_., m (r LS AN waucdwe) uoneyeds %O0T | Gl UGHERRIOT Jofey | fuojysodwiod |epelely E%_ : %" 4 HA T's
. (17 JOUIAl PUE {11 UO[IEI0 SUIPN|OU] SIUIWISAOIU [y } STXOS YYD — SINANOAINOD TYIINVHIAN §
wopue: je | ainpnls udoassp (3
SpIBpURLS SpJEpuURIS sIRYIE /5 JLS A sagejd passnibay (p
T - Z {enisnpul /71 | jemsnpup /3L | uofsusugp J Bunjyayz jensin sliey pueH £
. SN Bumeip | s fBumerp [EIRUD haruuoqucn awes 1 g
Y[ 5191 ddns waupdo) yusuodwo) 00T IHIESINSEIN] o JeuCISLAIIG wiopeld {2 or
|2nsia .
. A Suimesp %008
Fumeip Wwaucdwos ve K 4 . T+1a wanodwor 3 WIOPLEL wBInseaw | 3393 [PUOISUSLAR
PERMELL O [|BYS SUCISUSLLY PRUNSesiA] | sJa)ddng SAMV/BEES) /859Es| %0T 140 | /3581 dfiensiA Jofely 13 S1RBp aseHns 2E
ep . . pezEsLqed
“VidL AQ POAWIAR BY [IA\ LIBLE HS L ¢ ¥ sJanddng | Suweisassans PSS AN %00E LOHEIYLBA Jofew Sups ssanls SSUISNOH X0 JeDD | 1o
VidL A maraal oday (3593 usuz uoneBuola % A “SLMN
T -| g€ ssLssanddns 90T SI 7902 Sl jeay | 3|qepens Jou 11} sapsadold jEsEYIS
8q 03 DL/ suodey J D Leusien fBumeippads | fBupmeipfads Jad3uQ | uCRERUD) ‘'L Jofen | Juonisodusos eusieyy ot
A [ | H 5 4 E | a J d v
m M m-.m_ . ) WS 3L
g | ¢ p4033. Witop wawnloq A9y oY peY2aYyd 8q 0} suonerdQ ON
Siewsy o m m Jo jeulo4 | saueydasay "Joy 30 Jo pouisiy | AtoBie) JRSLaele [s1usuodwo .
= 1Ua1X] J[adAl o 1o 2 IS
Ausdy
Heys _
¢ | cle wisgoyddng | Bumanar ssang "MsSEN %00T uONELIA Jolerny Suinalfa! sse1S

€L 40 ¢ 1 133Ke

wieysAS BUILONISOd Wil PuE BUIIPUEH OYNIT

ad :NOLLDES

XATANOD HINOV'T ATISS

INVHI-OO8 -0




OasI v

o spddng 1)y 7 TOPUWSA gNg €
ToneRUSIso(] YIM ToneuSIse(] i .mu a (sronyddng) JopusA 7
JIOPUI A_JUB.L) JO 2IM)eusSI 4L o 3IMeusig CRd (y1dI) £ruedy uonpoedsuy Ayreg paqy 1
puaseT
0L658 JOLSTS | foresafossTl . ida/in
misved T 7 H15.a1ddng Juoneaysads uoneyrads (s|euaseL 1sa / |PUSIEWI JO SSBUPIEH shay
: B ferindag RPOZS1 /Bumelp | /BP0ZS1 Bulmelp 0U J ) DL S sorRdoad |eoeyIB " .
SE SieLiRleIl P3Zio) pUe EACIM L0 1N 1591 f s N paascrddy panoddy UO0T | Yss uonRRIc) 10N fuonisodiiod EuAeN E .”Umuw:wu_ wou M”tmwmm“m s
: S14VHS IAING 1D ANV 11-SININCGdWGCD TWIINVHIIW | ©*
spsepuens vapCR 5 %00 Jead |uojeoymeds / a8nes [9AL IO A
3 [oA3{ 10N vineY J1siearg faniemdusy SINCY 40 WML | epeg
Ezwuw_muh.ﬁauwcaﬂohmmmm h&omma Sanee -1l oz { vonedysds oSS Buneag 3 93] ISION 401358 i peof ONl}
e e Joovbsi /Sumesp |/ Supwesp Szt peoy ou _ Nuseppes fssoepne Sups:
passauTM o4 JleYS 1531 PEOT ON M sJalddng VO x0g/esn | ¥D X0QJE2D 00T | '3 JUBWEINSER Jolen " o onzaEINOD Alquessse xoq Jeag
38 SJUnow JuLIBag
(@10H) Sunwed *aseq xooeead o)
“SUOQENRA [EUOKSUBLNP pamage | T " z [ewssu S80BUINS PAMIIEL JO
ﬁ:.s m.ms;w_u._qw x_.uemmw 1o JUIMRIG supmesp 0PN [ENSIA voiradsu] JAuuuocd H
pep{IBLL B [je1fS SUSISUBLIK] PRINSEIN ¥ s fanddns - YIXOQUERD | VD X0qiean %O00T | /IUSWSURSEAN ._nmm_a [EUCISURUIG Aquassy o 1630 TS
A f I H 0} k! 3 ad 2 d \&
R U
5|31 3 yaYd yoayd ,
o ) 14 [a3asi=]] ULION - DUWINAGG Pey2ayd 8q 0] suonesado ON
Syewisy 1% | 3| .i01eum0q | coumdenoy | 19y il Jo PO | AoBe) | o) i eiey) /susuodwo 5
| 8|3 3 _ 1P J/edAL T 4 J _
Aously
BP0Z:SI
veywawnea: | NIG/YINSY Buysiuy “shem Ay pue p P
'sSBUIMEIR JUSHOLLOD U0 ) 218 sugaeds ‘SASY
PRYIRILI 20 [[BYS SUCISUUI] pRInseRy T B [4 1e3H /NIQ/YNSY footrbSI 103 UOREVILEXD sha fsteas 0 /s Buueag ‘Sumtngd SIesg SYPYS
saxoqiead  Jo w_nEwmmm 510124 fogvs fBumesp fAumelp [ENSLA f493) 4895 4O SSIUPLRH AN oy 59X0G JESD SO}
viel Ay payzadsul o¢ flRys sAem Ay | sJaiddng puadny uzuoby wOnT | AUBIISINSRAlAL Jolew) | Ajuuiojuoa fRUOSUSUNG SWALOKWOS PRULPEW T8

€L 40 ¥ 1 133HS

wajsAg Buiuonisod w4 pue BulpueH JVNIT

@ :NOILDAS

XA TAWOD HONDVT ATSS

SENYHO-D1S -03dS




- __ _y‘ ._. _ OUSI ¥
) _ . Jpddng W] ; 10pBIA qn§ €

noneudise( PIM uoneudsa mm .MNMQ (siogddng) dopuaa 7
JOPUB A SUEI)) JO SIMBUSIS IdL Jo srmrusig Bl (yd1) £Louesy nonsedsuy At PAYL I
pu2dag
" *leayras saueydwod anss; I I R I stenddng h
PUE YId L AQ SNEDHILRD 1S9 JO MBIASY JLSEN BREVINSY UEV INESY %00T Suppsp LN Jofe sjue|q padio) jo in
0£658/0£5178] DL658/0LST SI SZUASS)
: . p y] s Jayddns Honmipsady uopeayds / |BUSIR 0 SSRUPE] 1935 padiod eLiIelN (e
"B1E2111133 Saueffdwor snsst 1 <€ fsuodas 1192) f Bummep 4Pt fSumep DS sapadord |edjueyIsy )
PUE yid | A 3123314331531 JO MANSY 1531 /LS N panouddy ~ poaosddy %O0T | YA UDNE@ELIo) 1ofeW | fuosoduico |eumEN _ T's's
SpP9YM 1B 11 55
"SUGIIBLIEA [BUOISLIBLLIID
PeAmOE Lt sSmesp Juauedso) ve
[SRARL D) J|ES SUSISTSUIE PRINSDIRY 7 - fuonesyisads uopedppis sappadoad esmueyasiy
"IIEDYHAT 3oUe||dLE0]) FhsS) H1 S aamddng femmerp fBumenp JLSAHA Juomsodwica (elmely seseq
PUE Yid 1 A SBIEIPNBD 153, JO MIINSY JoLs U poralddy pasoaddy %OOT 1A UONRIS I Jofey \m.mwmm Bupesq % g4 g SY20[ JOUIUNG R
A r I H 5 : E| 3 d 2 H v
55| 8 A |
E? m g Ecuwh WLION WRWN300 R4 PIW payooyd oq ol suonesad ON
il = 5
SyHewWway o |2 3 . JO10 | JO poylow | AuoBae) g § 0
2 | B |j01eWI04 | @3ue1daddy 19Y JnsuadeIRy) /swusuodwoy | S
: apq JadA]
Auagy
Ldd
WISy sodse 0£859 fOLSTSt | 02659/ 0L5TSI /10 / anjeassauprey shem Aay
sjels31ew Pagso) pue W2noam Jo 1N T - e N Juoneayiods uoResgiadg /seipadosd Eamueyaap Apedes anhuo) (g
AlGUasse 210430 VIdL" yisJdapddng | gr0zsI SBulmesp fumerp JLE 4N . Juonsodwos [euaie spLRER {8
Ag paradsus aq reys skemday 1 shay LS paactddy ponosddy %O0F | WM UCRRRIo) loley Jems s Sudna) SONMEA0I £S
80T SI/ BROTR/0L6 59 .
. 0658 /OLSTS| {DL5TST uoneujrexs AUl Aem Aoy P
-RqussseaopqyidL | ¢ - [4 Juoneynadg tofesyleds jensia 0 uopadsu) 1§ SpPaAYD _mcam:msm_ ) shay
Aq SPOTS SAuineip fAumeip Juswainseapy LA T N H T T g | B m>m§>.m¥ n:.m 'sieys
petadsu) aq jeys. skemday 3 sAay Yy 5Jaddng paAosddy peacuddy %00T [RUQLSUSLUT lofey . g Sseuydeis 1779 1740 Suiumyoen Zes

€L JQ § : 133HS wa)sAg Bujuomsod w4 pue BuypueH D¥NIT

XATdWOD HONOV'T ATISS

d NOELDTS INVHI-OTS -03dS




O¥USI ¥
sopddng ma)y / 10pURA qn§ €

e
uonBudIsoq I TONLuSISS(] MM . 12d (sxarpddng) xopusp
: 208
J0PUIA UL JO SINIETRIS Id1 jo sxmuudig W (v1da1) AsuoSy wonoadsuy Apeg pamyy ¥
[LLErE ]
I B . Sumelq - Bmp Ajquiessy {o1geaydde yj
VidLAg spodau jo manay Y| sJa)ddns Aqusssy pancaddy %00T | Juswaansesp Jolelg | ftuuoguo) jeuoisusg Ajquiasseypojgyens | 65
_ . TETY
0£658/0L5E:S QLESS/0LET'S! 1N %00T ‘uotadsu d
“SUCREEA [EUCISUDLIP Pamoje z Wi 5,J3yddng uaresyads uoneounads WAWBINSEIW [BUGIsEBWIA (e1qeapdde
UM SEUAEIp Watedwioy es uo | F - c /suaday PRI / SUmEIp "YI3), f Sumer LS saruadord jenueypay #}peay
PE3yIRWI 30 [EYS SUCISUBILIC) paunses |y 12U L5 HN parosddy panouddy S500T | Ui poneRuc) Jofely | fuonsodwod [eualey S5007) p0§] yojeus | g5
qpog>xoqJeds | Jossaupieyf~aga
40 [2A8] S510N ‘an00.8 prpLm
“SUCHIELIEA [FUOISUBLUIP BOMO[E bida » - £ soneyeds woneypads |- JALSIOIN ‘aion 3y Fumesp
YA SBUIEIP JuBudNe? (IEd WD f Sutmesp / Sumedp / JOTWIBA UM Jadsesumsusenip v/ | yoppadsu euorsusing ] :
PEY4EL By ||EYS SUOISUBLIIA PRINSESVY ALS A ELECT L Ty ] 1wauoduso? %600T JUBLIBMSLa|N] Jofew | uompadsul [ensiA |[elang wonsadsuf {EnsiA {q raf A
A f [ H 5 4 3 a J d v
M W m ) I3Y2 2242
W. w =) POl WION NUETE T W]oly] H9Y ey : POyl aqm mco_pm‘_m-no ON
Speway 18| 8 |s01ewioq | souesdanoy | oy Jo|J0POURI | Aoded | o e By) | fsweuodwoy | |5
| 8 _ (TN e / adAL o
AusBy .
04659/025T St 02658/0L5T:S1 1dN /1da 7 LN
. di 5 8ddng uouedpads usleoppads J IBUS1ELW o ssaupleH
*ENEMp1Ie7 3oueldwon ansst i - '€ fsnnda ‘yiai fSmmerp “YIBL [/ Smmep SLSuW ) souadold [enusyIRp
PUB Y14 E AQ SA10300I20 1531 40 MBIIASY 1591 /31 SN panoaddy paacuddy YOOT | \RIM UCRERLED sofepy | Juorsodwios [epanely { ;o315 pasiod) jeLerei (e LS
sBuueag Jo)joy yumshagng | sg
: 0/658/0451°S! OLES8/0LET S | 4dW/1dg.In
"SUOJIBLIEA [RURISUBLYP pamolie yesanddng uonesuads uoneypads WBWANSESA vopadsut jpuorsus g
ynm sSupweln Juauodwio? URes uo T - z'e fsuoday ‘Yaa) / Suinesp Yol / Smmep ' Joisum senuadosd |enueyBKy sAaY @ shem
POYIELI 3] [RS SUOSULG PAINSESRY 1581 /2L S 4] panosddy | pescuddy | %00T | yumuoneauo; iofe | fuopisodwod BVl | Kay yumsTixg MM | 9 S
yadap/ssaupiey
"SUDRELIEA [EUDISUILLID PIMOIE 1 - Fd Sumnip Sunaeip 7 aBuey jo iodey shem Asy
LR S3umep JustoduoD yoes uo wslodwos Wauaduins ‘PEaL) [BIlM ‘al0g 1oy 1 shaxt ynm Sunpews
PayieLe 4 {|eys SUO[SUALLI] PaINSEAl Bl sgaqddng paacaddy panoddy 00T JUSWIAINSEDY aofely | Anuuojuo) feusisusung qum g m.w_.__..a iq Fal-y-d
€L 50 9 {133HS waysAg Buluonisod witd pue BujipueH OyNIT
d NOTLYES XA TINOD HONOVT ATTISS INVHO-D1S "93dS




ove(T

- OdsIY
xorpddng wrayy / JI0pUSA RS €

noneudisa(] s UONEUSISa(] Y _ (s1onddng) JopuoA 7
= 1% ’
IOPID A SWLI) JO I euSig I4.L}0 2Imeusts Id (a1 AousSy wenoadsuy Aavg payqL I
puagory
“SUDNELIEA [BUOISUBLIP PRMC] [ [4 - YIS seyddng uoneayeds | 5/ uoneowasds JUAUBINSEIN SuoUSUIp SINSeRlN SOA * aINPIRS
i sTumelp wauodwio) Yoea uo I b ‘c fsnadar ‘yoal /Summetp | Y3l / Sumesp /oLS U / sopadond [eojueyden spdodsajel ‘sIny
POSLELE B [[BYS SLOSUBII PRIRSEAIN 2], LS | dwoo paacaddy | dwoa panoaddy %O0T | M UOLERLDD Jofew Jucnsodwon jeyatepy | '8 SHOA Ud pauiyely | €9
Hi anddng . adAy pue aojoAu(
- r4 AJNLLIOIOD SRl
' /OLBIN | NDIMILL/OVL/NS | Spw panciddy | %00T PLsyn 0N | ingen Moz m;msm sBuyesg | 29
T - £ LS MM Qgersl 99¢Esl 2500T JA5 N Jofefy 1591 peo] Bupjesig
T 2 Aq soaep apes? |Isua] ‘Spuels adoy=um | 19
Aue 10y 3ol 21M JO UOEUILIENS [eTIS|A T - il - WOOg S Bwmep WNODS /Suweip pue a103 ‘Ae] ‘Byew jo
WIdLAQ DL S AL IO MEiAeY IR0 wsuodwan waucdwory %00T 2L SN Jofew suInuan ‘JeuvoisuELIg
SWRILIARO B 1O0-1H5N09 9
b r i H 5 4 E| a ) q v
T €| 8 w .
. = | 5 =y . o=l el ¥y )
T | m g PIC23al WION 2UWiN30(] PayIayd 3q 0} m:o_wm.hmno OoN
Spellsy S 18 | 2 | 09ewi0y |souerdesoy | 1oy 10 30 PoyIdN | Atodsied opspepesey) | /sweuodwo)y | IS
o . )
2| & |# 3 Wwexg /adAy et
foualy
"FUOELIBA JEULISUALELD MO B HTIRA
53 d - .
:ﬁ.ﬂﬁmﬂo.“ﬂﬂﬁﬂﬂ:ﬁh _M ' e uopesiiosds vogesypads ym : “uonoadsty A3 [
il “idL AQ pamaI=] J Buimnesp J 3utmelp UBLUIINSEIN pue Aem Ay fUbURE]
ag [jeys Pt auejeq u_E.EE T JLSAHA JuauodLIn) usucdwo) %00T | fisey Bupueleg Jofefy alWeUA] SSUOSUS U ‘s sAem ADY pue
OZOTSI/OLSTSSI | OE0TSI/0ZSTSI : "l g G Sxelg
“SUDIELIEA [BLIDISUBLLID POMO|E- Z ¥l 5 enddng uoRE S uohensads
YN SEUPWEIR WRIadWe) Yoea uo 1 - e fsuodal ypay fRumeap | wypsL /Bumep FALS N serpadoud [EnUByIRN s
PRIl DY | EYS SUGISUSLUI] PRINSEDA 1S9L /o0 S 4 ‘dgo panouddy | -diuco pascaddy SE00T | LW U0DERICD ok fuorisodwios jeusiep
1 _ c - cIges)/ Bumesp | STSES! /Smep
7L JopuA, wauodiee] UBUotUI) Y00T UDREMIRA Jofew Bursne: sseng
1T - € 2L SRR/ 67/ S5 STRESI/GYLGS! %O0T Bunsey, Jofepy - 1591 ped joold
_ : (s1qe2yddy p)eoH | or's
LdW i
: T pue
esnoyIel | g - e SZST S/ Sumep | /815 /Humerp DL YN \EM._._.M%QW__. “MM.W;DME
parosdde 10D LUOY 1591 PED) Joosd JL 54N weueda) . Juanedui) %00T UQIERi0D) Jolew fuomsoduics [euIEN

€140 £ 113348

- woyshs Buuoiisod wii4 pue Buipuey DYNI

a :NOELD>3AS

XA TdNOD HONOVTATSS

3INVYYO-D18 -03dS




ous1 ¥

xonddng wrayy / 10puap qug ¢

UOTEUSISo(] MM TOWRUSISO( M 278 (] _ (szoyddng) J0pWIA T
. : . uSt 108
A0PUA A SUBIY JO IMILUTIS Id.L 30 dITMERSIS . (viq1) fousSy uopsodsuy L1 prqL ¥
: pulsga
‘suogeypads | suonenads / i . anjea
“VidL AG M3y E " g 359 JEmmeip ANOg | Bumeip AN0G 00T 3591 )e011129(3 Jolely | SIUEISISEY 1503 saSden X RIUELS]SAY L
. 21 jooid-q sped 3o Aqg)ssa00y
NS 8¥TTS] 30 UOHEDYLIA, SQEDUED (103 ayesg
Y1 senddng fald ALy wods/IN0d aL J00.id X3 /a3ea11B0
WidlL K £ /jooidawie)y fIeds /im0 JHEN 10 UOTIESLLIDA IsaL fApBa DL (BURIA SISyl
Aq A0} PRI 15 e fAumelg fAuaeig FEW SjlelRp f1snay) g enbaoy ayepy .
sayeaynsac jooud-03 B 1 J0 Maiay BUAL LS AN poAouddy pasatddy %00T a1ejd swey Jafely faieid aiwey flensiy puesseld | £L
| ) [ H 9 i 3 a 2 d Y
m m m yosysd ¥syz
wm > g pJoda) LLLION juawnaicg payaay2aqol suopes2do ON
SHEWSY =g 3 0 1ewod | 2ueidadny 124 jo 40 oI | AioZare) JIISLAPBIBYD) /swauodwo) ‘IS
g1 8|4 3 g /odAL o
Aundy
re veoweadAl | I fevTESt RIND/SYTZSi | %00T | eunseswrded ol | ua159) joosdowey L
VidLAg ssieonaay |~ : :
Jooidswely 2 Ol 30 MIASY - 1T eI RA 1] STES] SZES %00T 152199|3 Jofe 158} peo[ op f 3unoy TTL
- - (suRwaAcwW
T J1s 4N gads/gzES] 29ds /52 51 %00T B1E] SLeN solew 318]d aweN fiensiy, | PRUIBS |[e 10)) 010N |z
suonearads
foumesp
¥T "uaieaypets panciddy 1531 580108 YSIY pUE {epoued
vi Aq sway o JBumelp Jueigap [euonsUNy £ Sdusnbag BALIP JAMA ) SIBuEd
WYBNoq ||E JO SPIEILIBI 1581 30 MBIADY #|5,/91ddng poaosddy UML) [BIR0E)] %00T 1592 (a9 Jolewy |ENSIA ‘|erolIsusLLcE ]QJ3U07 |EDUIIOB3 L
~ { stuswaacw psIads |ie 40f) ENTFNINGI VIR 13 L
T _ o1 Jonddng adAl pue Bol0AU] Jr——— {snu o] SHysEm .
JOLBJN | OMVHENN/SAL | @yew peaciddy %00T Ls i lofeiy sew sunueg fadhy | S SICE) SENIISYS | b9
OE0TS/0LSTS

EL 40 8 ¢ 1J3HS

wejsAg Bujuolsod w4 pue SulpueH QYNNI

ad NOLLDES

XTTAANOD HONAVTATISS

ANVHT-O18 :03dS




OdSsI Y

_ ._o.ﬁ Jofddng wuay] / JOPURA (NS €
UONRUSISS(q M TOHBUSSH( M .Muomﬂ (srayddag) sopmsp 7
J0PUI A SUBL) JO dImyensig Id.1 jo 2ameusig P (yIdI) AoweSy wondadsuy L1reg paOvL |
_ puagay
SNOLLOS 13 '3 1SIOH 4O SHS0M LY 1535 (IMs) GvoTTInd TE
. 318 BN ‘pasds
B . 1etI0 uogedypadsf uenedpIadef srapEweled jo UONEIYIAN AUBISAS {suwistueyza
“(vapsg>2q pinoys [ L wapeol | LTESI/L0B9 22T 51/ 20RSH JUAHRINSEDMN Mayes g SURULGLS] 11% 15 THIAD
SEION) "2SION XOg 1235) 2unsesiy ByisJauddng | /amp pancaddy / Sap panaddy %007 | /1591 pEYY ON Jofen A58 pec ON 1531 GYOTON T8
{@moH)- SHHOM AY DNUSLavol | H 6
A r 1 H B | 3 d J g v
5 |2 g b
E - _YD 294D
z |2 |8 piod8i LLION uSWNd0Q Y 3 pIRIYI 3q 01 suopesadp ON
o g |3 . JOI | JO poyiawy | AsoSaied .
2 | B | Joieuwuod | ssueidany JEN JnsLseIey) /siusuodwo) IS
. _ apq JodAl :
e AuaBy -
*SURIIELIEA [EUQISUSLEIP PaWOfE
yum sSumesp yusuodiiad/ . I SLt |
. YD UG payEw suoeoyads | opeaypsds WBUILEME SN | g1 v sou | 79 1SI0H
4 JJeys san[ea LB e J Bumeip J Sumeip - JuSWLSIE [B3UM ; e A
/ suoisusuiq pasnseay i spaddns pancdty panoiddy %00T |  IWSURINSESIN dolel DR EUOFEIBWIA |y Alquissse qery | ©F
5u
. oieatipeds
*SUCHELIEA [BUMISUDLUD suoneEsds S / S{3ay) [euoEelq
pamo)[e yuam sBlmep usioduionf J Bumeap Sumespiu JuasBMmseswy veds
YD U payew - T USSRy AASUR LY unadsus SWUB|S [BoUM 17 "Aguiasse
4 jjeys sanjen Weluude : |RISUEL} JAEDETS] |ERS|A » WLy jeinionng oFeLues pug
£ supisuawng pansespy yisJenddng paacitdy panouddy %00T | Ausawainsesy Jofew S HosURWIA [{e13a0) gJopie 28pug | TE
{a10H) {sured |2 J0 SSRLYPEDS WICHU [[BUS Joi ddns “Ieseynmd fid L A paysisul St Feys sed 12 2UEm 16 Atunsse Su0ja8) Sdd PUR SHTJ0 AlaEssy | HE
o] A DL IO MAIATY T . L5 "Teds/Neg - Dads/INOg Jadsug 1830 lofey 1531 BUNN0Y ss|qey 9L
'stogesyedg 153 jeucnerado $J3pOIUZ/SI0SUBS
T - “suogesypads / 1P} 'swes jo Agwirxold f1eso
WAL DL S0 MALaY JLSUW |/ Buimelp fNOg | Bupwelp /inog %001 [ENSLA, lofey Jaguwiny ‘eousnbeg | UJAUMS / SSUDIMS T | 6

€L 40 6 1[33HS

weysAg Bujiionisod Wi pue BulipusH SYNIN

{ :NOTLJES -

XA TIWOS HONOVT A'ISS

ANYHD-DTIS :D3dS




OuSI‘y
Jorjddng Wa)f / I0PUS A QRS €

: o
voneudsa(] A TONEUSISH] M .oo.mm (sxonpddng) JOpUdA T
IOPUGIA STEI)) JO dameudiy 141 Jo >aendig : (VI41) £>uady nonsadsuy L)aegd payy, |
_ _ PUIBOY
LS 1V NOWD3Y3 | T
"Vid L JO B0USs3d U] PEMSEST 400 {wrigy
1euid * 135U e ssanpi pred T - z wri ST 40 | wiissr= 140 [EnsiA vopsadsul | o pg Jo 51200 omi)
I PRIASESLY Sq J|BYS SSIUNR[ fed i sdaqddng fuoneagpads (- /uogedyioeds | 0 wiopuey | AustRInsEa Jofery [ensia fsseippiyl 13Q Sunuied jured Axody | €07
) f P H 9 4 | a 2 d v
m m g ¥oSYo B9y .
2 o g ploos1 WUON BLINIOg 40 40 poYIdIN | AtoSen pao8yd aq 0} suoielad) ON
sylewsy a i 3 : _ .
@ D O 12O aoueidan) *1aYy ISUIPBIERYD sjuauadwio) s
_ Asuady _
IRIELU00)3 : y
Ja3ned ssownpit) Jued ypm B w54z 140 wrigs= fensip, £ wird up uoiadsu)
PRINSZAUT B TJEYS STALPIYL e t B Yi sJsiddng Juonewypads | 140/ vogesuneds | wopuey TBLRINSESA Jofely {EnsIA fssawpiyl 140 Bupwedeed Bl | ar
~ Z/TTVS 4SS - Z/iTvs LOfEI8dsUL |ENSIA BN} Suuee|g s3BUNg
T T Y| saaddng Juogenyisads | 2dss/ uolEaypsds | wopuey |ensiA Jolepy Jssauiues|y axeans w Supse|g WO \ﬁcmm 0T
. ‘ONILNIVd ot
Suead peol ul Bubje| JUIRC/SHIED : (15 )
‘afewep Aue a0l o Sunsat ) . Hodas uonenads/ uopeauads/ JuLUNSEIN i35 ea
120V “UTIRYS UM JUBLIGINSESLU L 153 peo LL1E S /2088 LLTESI /208t fuonous 10K JuRRULIRg /suoRoW e | Pl
1593 40] pamoy|a) Inpadoud pIeIsy Ryl sJa|ddng | /Smppesouddy | fEmppancaddy | %00T 1740 Aupgedes Jofepy Jo Ayjigede) fisa1 aq1eag % ¥I's
| 5 Fiddng/ T uoheyadg/ uoiednads/ sijsluered jo “210 SUFNSAS
- {wdpsg> 5 proYs [aas -l¥'T| 2 vodas LETES) f£08St LLTES1/L08S! WRWRINSEDN Agayeg * quaam) ‘spands peo] SUpLIoA
TS|ON]) SH0N H0g JESD SINSEN] = peo] J 3 poncuddy / Bmp panauddy %00E f1s31 pect ||nd Jofey | ‘apAs Anp Biuelciag BUBS YUAN LUSIUELRD [ €76
ol s,eddns/ uopeayads/ uopeayaads/ s1ajawered o e swEsAs
* (vaPSE> 9 PINOYS [2AS1 -1#T z uodat LETESHfL0%S LITE 5110851 JUSWIINSEDN fazgeg * sy Spaads PRCTEUDIOM
SS10K} "BSION X0g 12D SNSEI B ped].| [fSmp pancaddy [ Emp pRAvIddy %007 | /rseapect |In3 soleyy | BPAI Np SIUBULOPST | e gy 190 R | SO0
“PISNs 1BLL0] anpedoid ]
YA IBERIASEAM 4§ 159) 10 aunpaoosd -l | oz 1591 peo] £ITESH/ 1055 LITE /1065 paaoidde sad se S peo Supliom S UM
. Ploozy * 00T fueds > uorayag 7 H) 531 ddnsg Jjsuonesyads feuonenypnadg %00T | uawaunsesp Jofepy Lol 1S3L.NowoTHaa | FEE

€140 01 - 133HS

wejsAg Buuosod wiid pue BupueH DYNIT

a :NOILDES

XA TdWOD HINNVE ATTSS

INVHO-O1S :03ddS




OdSLY

_ oy ddng W] / 10pWIA NS €
TONBUSEa( WM TOTBUSTS(T I o ~ (sxonddng) xopuap 7
: ala )
JOPUS A AWRX)) JO aImjeusis - 141 Jo 2axmyendig Id {(VId1) £us8vy uondsdsuy Areg payL [
: pudday
Y z Y| s, seyddns/ =owmwutmnmx ua_umuEuummx simaueled Jo xR SwS)sAs
* (¥psg> 39 pinoys Hoday LLYES| /208SI LLTES1 /2085 WBWRINSESIN Azages * “Waung ‘spaads PECT SUPIOM F48S
[2nT] BSI0N) "SSION X0 JESD BINSESN e peoq /Bmp pancuddy |/ Bmp posouddy. %00T 153} peot ||ng sofely | oo Aanp ‘Souenliopad YUAR WSILeYIB 17 A 8
A i | H o i 3 a. 2 d v
m m W : o = 1) izl o]
Mlu.: 2 = pi00al LLLION uauwinaog ey Py payI2yd =g Ol mco_um‘_mao ON
Sjleway a |2 3 i jo jo poyispy | AoSsie)
e D | 10 lewuod wu:manwuu{ o4 X i nsu=sRIRRY) \HEW:DQEOU IS
WRPG JadAL
AousBy
. : :oww__.__umn_&
: . ol seqddng/ uoleoynsds/ LITES sigjaLeied jo “aa swEsAs
* (apse> 54 pinoys ¥'1 4 vodas LITESI /L0851 JL0RSIf Brap WRWBINSEIA Arages ¥ quaung spasds peo Supjiopm
K ) i P )
]9A=] 310} "BSTON X0 JES5) BINSEBHA 1w peo] | /Smp panuddy parnaddy %00E | /fiseapec] it lole|y | ‘g|aAs fanp ‘@dueusiopsd ages ypm wswewaw 1 | T EE
] uonynads/
st saupddng/ ugnegads/ LITES siereweled o “0B SWHNSAS
- {vapsg> 84 pinoys - 7T 4 Hodas LETESI fL08s) JL0BSI{ Brap WBUIRISES|Y Ajajes © weun) spaads peoy
{9A 2sjoN] ‘@SION Xog JEO5 SINSedn wo1peoT | f3mp panciddy pascaddy %00t | fise1peo] |nd Jofely | ‘@ppds Aanp ‘eaueunopsd Suppoa ajes yumasion | €F
"YASAS 1ewsod LITE “Binpadod
3[M JUBWIRNSEDL 7§ 3531 JO aMnpaoold - ¥ z 3593 peo] LLTESL/ L08R S1/£0851/5u pancudde sod se peaT BURLIOM 2JES UM
Faoa3Y * O fueds > uoRdelEa 7 oI sJenddng - Jsuomesyiads ogesypads %00T JBWRMsEAN Jofen voRsRyRa 1531 wowaT1aga | EEF
. uoneynads/ . 339 Wakn) ‘pasds
- e z 1LLLI0] uoneynsds/ LETES siggaiueied j0 UORED JUeA SWSsAs {sLs|uRyoaW
[yapag> 39 pnoys : . 1538 peo] LITESI/L08SI J£085){ smp WIS EAA Ayayes 1§ SouRHUOad 11313 "HW)
19AT] 3510N] "BSION X0g JEBS INsealy wuIsJaddng | /Bamp panosddy panosddy %00T | /1590 PRO] ON - Jofely f1s91 ped ON 1s3iavoton | FEF
(su=wwssow ge top 3jqeagdde] -30IS 1S 1v NOLLDFNT H314V BNLLSAE aVo t
WGt spenn sssupfiens LLTEST
‘i de ey Spet HY 9 HT wWwamiay LITESE | [uonedneds
WILUGTT : 41 WBISY feasaiu wig je T - / vonedsyads £08 aauelsip duwiep jley pue
000E/T 122 Jo sdojs Huwss ; ueds ey £08 51 / Soumesp 51/ Sumeap siazpweed Jo sjor pea ‘ssauuSiens ININNONY ]
BRI E ¥ s ddng poansddy posciddy %00T WBLUBINS eI Joley | ‘[@ne ‘upds per AQuesy 1YY HIGHISAMINYS § T'TT

£1 40 Il {133HS

- waisAg Buponisod w4 pue BuypueH JDWNIT

a NOLEDES

XTTINOD HONMAIVTATSS

ANVHO-OTS 10348




e

OuSI +
zoniddng wEajy / IOPUSA (NS €

woneuSisoq Pim uoneuBisa(y Ym 20B]g (sxonddng) J0pudA 7
IOPUA A STEL) JO AINIeUSIY 1d 1. JO 3Ieusry | (VIdI) AouaSy uonpoadsuy Ayred parql T
. puasyy
pauLIZA Aue
ol J a8y 1SaL
usw=anbar JURETTREY (141257 :
sionddng 10d S 19455 %00L PaIBA L Jouial pUE SH3BYY _m.zm_> sway N0 yEno4g 43
(IR =)
spuautodn IXD] JO UDIEDLUSA
jo “waysAs yaed
TGTE =T Jarmod pue Sunsed Alquiasse 2xoh
u Ajensia PUE LOREdlnes pue walsAs JYNeIpAH
1 siayddng 5adS 194 SV sads sad sy %00T puE funsa| Jofep wasAs JidoasaEl 30 uonoodsuy 9t
wiajsis - :
- i s sopddns/ SALID Jo Supcy wsishs | wnip ados o3 Suydnoo
Hodaa : puE [eADILET anup Jo 2uydnasap 13215 Indano 3510y
suo! yads suopenfads . 1
¥54. peoy .Eww_a sv | _ 18d sy %007 3yl Supnsuy dofeyy ap Supnsul ugew 4o Sudnossg | ST
o £2TE5] LI1ES e siaddols “siaymy
¥'T 15,9 ddng fsuogeyrads fsuoneanmeds | %007 2JueLUolad Joury | SSOMSIUN COURLUONA | ‘shpia) pROBAD SAUDYMS ¥T
‘Y TRl uLg )| seungey Aajes
WidL ] . ) suoeypady ‘suoewads UBLURINSESL o WIDWAINSLDLE 2 41T €1
10-92uasaId U] PRIASE3W 14 jeuld v gis,liddng YL “yoay | TOPHEH sseLLILL P feuen go }oo0| sy dn yono g Junuied [y
{suonour |3
pue
ID'HW) SHUSWDAOI
“SUBHLUDLL BULIERG peo| ul Surye)) ) . [Ie Jay 3igeaydde 1531
jued/oprld ‘sfewep Aue Jo) sy LA uodal uonexmoads/ uonesyizeds/ HBWAINSEIA ) 195 (s
Bun1s83 IBYV YMSYS UM WIBUIRINSEIW 1591 pea] LLTE S /2083 2LTES1/£085] fuouow 1047 uRueuldd /suonoul j|e 5671} AYOTHIAO
93533 J0j pasmo|o anpatosd posay gy sayddng | /Bmp poacuddy | /Emp peroiddy WOt | 1D $0 Apnoeder dofely | jo Avpgede) /153 opelg : " oLeT
BT HIseqddng/ | ISiOH 10} W2 TS | 3SIOH JOJWLLTS Sua LI eelg SENEIG OMIUIBMIST | SLIGIOW |1 oy Burisa)
voda ped sneeg ped el 2 yied 1o : Aetoq / yied axesg SSEUBARIRYS SHeIg
31591 pec fsucnesyidadg fsuanEynads %00T WRUIRBINSEa Jalely Buipjoy Syeug oy f1sa] qieg aesg | 9CF

€L 40 ¢} - 1Jd3HS

welsAg Buiuonisod wiid pue BuljpueH DVNIT

d NOLLOAS

XATAAOD HOINAVI A'ISS

ANVUD-DTIS D34S




woneusisaq s =1ed

ousI Y

soyddng wey] ; 1opusA qus €

ToNenSIsa(] s i (ssoyddng) JopudA
I0PII A STWEL) J¢ dIN)RuSIg 141 jo 3Mm)eusig B (yp4L) AuoSy monsadsuy Aureg pal, |
puasoy
ABM peleiSany
i UE UJ IsAS
- uodas . \ pyoay Auo UOREILIWNYSH|
- AP0 | gc ey sy adls Jod 5y %00T aq 01.18umg Jofeiy 25 18 GUep 1INy joduppayy | F

€L 40 €1 * 13348

wejsAg Buluoyisod w4 pue Bulpueq QYNIT

d :NOILDHAS

XATIAOD HONOVT ATSS

ANVHO-O1S :03dS




SPEC: SLC-CRANE

SSLV LAUNCH COMPLEX
LINAC Handling and Film Positioning System

SECTION: E

SHEET : 10F 2

CODES AND STANDARDS FOR FLAME PROOF LINAC
HANDLING AND FILM POSITIONING SYSTEM |
The design, manufacture and testing of the crane shall conform to the latest editions of the
following codes and standards where ever applicable:
1S:807 Code of Practice for Design, Manufacture, Erection and Testing
' (Structural Portion) of Cranes and Hoists.
1S:3177 Code of Practice for Design of Overhead Traveling Cranes and
: -| Gantry Cranes other than Steel Works Cranes.
[S:2062 Steel for general structural purpose.
Code of welding practice for Industrial cranes, Mill cranes and other
ANSVAWSD14.1 material handling equipment '
1S:800 Code of practice for use of structural steel in general building
' construction, _
15:3681 Gears footh form and modules.
IS7403:1974 gode of Practice for Sslection of Standard Worm and Helical Gear
OXes :
;nggg :Parts1to Gears-Spur and Helical Gears-Calculation of Load Capacity
1S:1835 Steel Wires for Ropes
| 18:6594 Technical supply conditions for stee! wire ropes and strands.
1S5:2266 Steel Wire Ropes for General Engineering Purposes.
1S:2363 Glossary of terms relating to wire ropes. _
1S:3973 Selection, installation, maintenance and technical supply conditions of
) wire ropes.
i8:3443 Crane Rail Sections
| 15:16560 Point hooks with shank up to 160 ton (if applicable)
1S'816 Code of Practice for Use of Metal Arc Welding for general
' Construction in Mild Steel.
18:823 Code of Practice for Use of Metal Arc Welding of Mild Steel.
1S:1181 Qualifying Tests for Metal Arc Welders (Engaged in Welding Structures
' other than pipes).
. ' Code of Practice for Oxy-Acetylene Welding for Structural Work in Mild
1S:1323 steel _
18:325 Three Phase induction Motors.




SPEC: SLC-CRANE

SSLV LAUNCH COMPLEX SECTION: E

LINAC Handling and Film Posiﬁoning System SHEET @ 20F 2

Guide for Testing Three Phase induction Mofor.

15:4029
ANSI/ASMEB30.2 | Safety Codes for overhead and Gantry Cranes.
. Degrees of protection provided by enclosures for low voltage sw;tchgear
15:2147
and control gear.
1S:5571 Guide for election of slectrical equipment for hazardous areas
IS:5572 Classification of Hazardous Areas(Other than Mines) for electrical
' installations.
1S2148:1981 Flame proof enclosures for electrical apparatus
1S22086: Specification for Flame proof Electric Lighting Fittings
1S5780:1280 Specification for Intrinsically Safe Electrical Apparatus and Circuits.
1S:8239 Classffication of maximum surface temperature of electrical equipment for'
) use in exp_!osive atmosphere.
18:2208 HRC cartridge fuse links upto 650V,
1S:2959 Contactors for voltage not exceeding 1000VAC or 1200VDC
Air-break switches, Air-break dis-connector, Air-break switch dis-
15:4064 connector and fuse combination for voltages not exceeding 1000VAC or
1200VDC. _
1S:4937 | General reQuirements of switch gears and control gears for voltages not
1 exceeding 1000VAC.
1S8623:1993/IEC Specification for Low- Voltage Switch gear and Control gear Assemblies
Pub439-1:1985 - Part1 to Part3
1513947 :Part4: Specification for Low-Voltage Switchgear and Control gear - Part 1 to .
Sec1:1993/IEC Part 5 : Suppliers and Motor-Starters - Section 1 : Electromechanical
Pub947-4-1:1990 | Contactors and Motor Starters
1S10118:1982 Code of Practice for Selection, installation and Maintenance of Swztchgear
and Control gear
Paril:General
Partll:Selection
Partlll:Installation
PartlV:Maintenance
1S1024:1999 Use of Weldm_g in Bridges.and Structures Subject to Dynamic Loading -
- Code of Praciice




SPEC: SLC-CRANE

SSLV LAUNCH COMPLEX

SECTION: F

LINAC Handling and Film Posifioning System

SHEET: 1 OF 2

Crane Motion / Requirement ; Selector No. of push Indication
: Switch button lamps
Main / Creep speed Selector INo. for each '
movement

up 1

DOWN 1
Hoist - -

Right - 1 . -
Cross Travel Left 1
Long Travel Forward - 1 -

Reverse 1

UP - 1

DOWN 1 -
Tilt

Ripght 1 -
Rotation Left 1 _
Stabilisation 1
De Stablisation - 1 1
Emergency Mushroom - -
Stop Switch
Power ON ' 1 - 1
/OFF |
Safety Key - - 1
On/Off
LINAC Laser 1 - -
ON/OFF
Local /remote 1 - -
selector
switch
Horn On/Off 1 - -
Crane Light 1 -
On / Off
Pendant LED 1 No - - -
Display Properly X-ray

shielded




" S5LY LAUNCH COMPLEX

SPEC: SLC-CRANE

LINAC Handling and Film Positioning System

SECTION: F

SHEET: 2 OF 2

SCHEMATIC OF PENDANT PUSH BUTTON for FILM POSITIONING SYSTEM

(EES)
Crane Motion / Requirement | Selector No. of push Indication
Switch button lamps
Main / Creep speed Selector 1No.for each
' movement
gp 1
DOWN 1
Hoist -
Right - 1
Cross Travel Left 1
Right 1
Left 1
Minor Long Forward 1
Travel Reverse - 1
Emergency Mushroom - - -
Stop Switch
Power ON 1 - 1
/OFF
Safety Key - - 1
On/Off '
Local /remote 1 -
selector
switch
Pendant "LED 1 No - -
Display Properly X-ray
shielded




SSLV LAUNCH COMPLEX, $DSC-SHAR SECTION: G1

SPEC; SLC-
CRANE LINAC Handling and Film Positioning System SHEET NO.:
| Pagelof2

SCHEDULE OF PRICES & GENERAL PARTICULARS

1. Bidders shall not aiter the contents of this schedule of prices. If the bidder wants any additions
{ alterations, these shall be brought out separately in the format as given in this schedule of

prices.

2. Equipment and material to be supplied and erected shall be in accordanoe with section A, B,
' C, D, E & F of thls specification.

3. The quoted price shall be price in Indian Rupees.

4, Total price towards Third Party Inspection (to be borne by the supplier) shall be lndlcated
separaiely in the price bid. :

5. SDSC SHAR reserves right fo place order in full or part of the scope.




—_ 19ppiq 8U} JO [BSS SoWO B asmeubis {

:3jeq
‘pepeoidn pue pauoluall aq feys seoud el ‘Ajuo pig eoud sLpup o
.=o_um:~m>o JOj pa1apISUOD O JOU |[IM SPIY JIDY] ‘PIY [edIUYDID] S} U] PISOoIsSIp ale wmo_._a N q
,h_m._.ODO Bujuoyuetu yum papeojdn v_._m P3|l 84 {jBLs Jello) sAcqge mE P fealuyos] ey} ul “prefed sy u[ 'siseq piq Jed om) Uo S[ispus) syl e

TBION

1500 [e101

sa8ieyd m:_Echu, w» Supped 3uipniou]
0T mtma I1e Uum waisAs Suiuociisod Wiy u:m SunpueH JvNI1 103 s981eY2 uonepodsuely ‘

waysig
Buluonisod w4 pue Sujjpued JYNIT 3O SUiURISSILLILICD 7@ UDIJIAIS ‘Dinjoejnuew
10T : ‘udisop Sufjpuey w4 pue ¥NI7 40§ 5301A18s uordadsu] Aued pay ) 1oy sadieyd €

USWINDOP PISOPUS ul uaad suoleasnads sad se [ mozu
m>m__n5 12 _u_._m 18pa19 Anues ‘Buipnpui s8y 0515 :Aneded (o waisAs Sutpuey wiy
ONT | PUe DN Jooidauely ‘SALP JAAA 12pJID 2GRN0 SA0QE 4O SBUIUDISSILIWO) 7§ U018 T

"JUBWINION pasojous u) uaaid suofeayneds Jsd se saueds

mc_u:_uc, pue Ewum_ﬁ OA ‘(DVNIT 404) voniesiiqess ‘(-song) sAsflell 1D I9piD EEmw
Buipnjoul s3) 0§+16 Axreded Jo walsAs Bujuonisod w4 pue SuypueH DYNI Paseq
‘ONT | -Sueds 103 joodd Sweld ‘DAL JAAA “18paD jgnod jo Alddng g ainoeinuely ‘uSIsag T

812(1 '3 "ON UOREIOND S 16pPIE | | ‘ejeq ' "ON Jepuei

L1QaN :Apjioed woz uedg sBy 0g+31g oeden  TONTS SUEID
STUVYdS ANV NOILDTU3 "ATddNS IWILSAS ONINOILISOd Wi ANV JVNIT 904 LVINYOL 3D1dd

T30 288eq
“ON 133HS . LeagsAs Bujuousod wild pue BuipueH J¥NIT

1D INQILI3S YYHS-250S XI1dINGI HONNYT ATSS

ANVHO-0T1S :03dS




&

E-)

SPEC NO.:
SLC- CRANE

SSLV LAUNCH COMPLEX, SDSC-SHAR SECTION: G2

BID QUALIFICATION CRITERIA FOR SUPPLY OF EOT CRANE

Bidders who are qualifying / meeting following Technica! and financial criteria are eligible

to participate in the bid for supply of LINAC Handling and Film Positioning_Systein for

NDT facility, SLC. Bidder shall furnish all the information mentioned in the criteria with

documentary proof and submit along with quotation. Bidder who are not meeting the

following criteria will not be considered for evaluation and will be rejected without

seeking any further clarifications.

A. Technical Quaiification Requirements:

1.

The Bidder should be an. organization with an experience in having executed
contracts for design, enginesring, manufacture, supply, erection, testirig and
commissioning of Double girder-based crane (Flame Proof) for precise handiing
of Yoke based Scientific Machine (Machine weight 2 to 5t) handling for last 10
Years in India, ending by 31-03-2025.

The firm should have successfully completed Design, Manufacture, Installation,
Testing and Commissioning of at Least one number of double girder-based
cranes {Flame Proof) for precise handling of Scientific equipment  with VVVF

~ drive control system of capacity 2 t or above and Span equal to 10m and above

during last 10 years, ending by 31-03-2025. or

Bidder shall have the experience in fabrication & delivery of telescopic hoisting
systems with SWL more than 2t Bidders have to provide performance
certificates from the end user or shall submit the PO copy.

The firm should have facility to full load test at factory and full load and over load
testing of 1.25 times of 5t of Handling system at site. (hoist, cross travel, Tilt
Rotation)

Bidder shall furnish the details of their factory like manpower, mabhinery, quality
system ete, for department to assess their capability. Bidder shall submit above
information in the format given in “Questionnaire “attached as Annexure (G3) to
this BQR (this needs expansion)
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SPEC NO.: _ . '
S1.C- CRANE SSLV LAUNCH COMPLEX, SDSC-SHAR SECTION: G2

LINAC Handting and Film Positioning System SHEET : 2 OF 3

B. Financial Qualification Requirements:

1. The Bidder should have annual tumover of not less than a value of Rs. 4.5 crores
“per vear in the last three financial years ending with 31.03.2025

2. Bidder should have undertaken and successfully completed Single work order for
- cranes, used for specialized purpose (like Handling of Radiographic squipment,
weighing above 4t or Handling of Radiographic Detector weighing above 2t
(including shielding)), not less than: Rs.1.5 crore value of works at least in last 10
(Ten) years.

3. [T/ TDS certificate shall be submitted with Loss & Profit for last three years

4. Bidder shall submit audited statement of financial status for iast three years.

C. The following documents shall be submitted along with the prequalification of
Bid: : : : '

1. Firm establishment certiﬁcate and nature of work.

L

Details of work of similar type completed during the tast 10 years ending
- 31.03.2025.

Satisfactory work Completion certificates or Client PO Copy

Copy of audited Balance sheets for last three years.

Current Solvency Certificate for a2 sum of Rs. 1.5 Cr

o o s oW

List value and work order copies of total projects under Execution with Purchaser
name and address. | |
7. Structurs and organization Chart. _
8. List of personnel with qualification & experience in the firm in the areas of design
- production, quality safety administration etc.
9. List of Machinery & Equipment to be used for the work.
10. Any other relevant information which is related to above.

D. IMPORTANT NOTES:

1. Bidder shall furnish ail the above details fully and explicitly

2. Please note that the “BID” without above mentioned the documents/finformation
in support of the eligibility criteria will be summarily rejecied.

3. No further clarification will be sought in this regard.




SPEC NO.:
SLC- CRANE

SSLV LAUNCH COMPLEX, SDSC-SHAR

LINAC Handling and Film Positioning System

SECTION: G2
SHEET: 3 OF 3

E. Bid $elsction Procadure and Procéss of BID Qualificaticn

Step-1 Short listing based on documents submitted, satisfying all the eligibtlity criteria
given above by the firm or individual along with their Bid/application. (Non
submission of any document as given in above list within stipulated time leads to

~ rejection of Bid) | | |

Step-2 Subsequently Bidder's competency, their technical achievements and financial
status will be evaluated suitable for this project. Feedback from Bidder's clients .
will be verified. ' | ' :

Step-3 Visit to sites by fechnical team (ISRO or Third party) where Bidder has
established above mentioned capacity of manufacturer.

Step-4 If required to visit will be made to their factory/ firm by technical team (ISRO or
third party) for accessing the capacity of manufacturer.

Step-5 Mean while technica! Bids will be opened and scrutinized for meeting all technical
specification and supply conditions.

ISRO —~ SDSC SHAR reserves right to verify the information/data furnished by Bidder. If

the | .

same is found as false or with any deviation the bid will be summarily rejected.

Only those Bidders who are found suitable & meeting all the above qualification Criteria/
requirements will be finally qualifying for opening of the price Bids evaluation
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SPEC: SLC-
CRANE

SSLV LAUNCH COMPLEX, SDSC-SHAR

SECTION: G3&

LINAC Handling and Film Positioning System

S8HEET: 1 OF 4

OUESTIONNAIRE FOR DESIGN, MANUFACTURE, TESTING AND

ERECTION OF LINAC HANDLING AND FILM POSITIONING SYSTEM

(INFORMATION TO BE PROVIDED BY BIDDERS)

Name & Address of Crane Suppli'er:

Phone:

Mobile

Email;
SL. | Items/Information Specification/details of
No . . items
1 | Type of Indusiry (SSI, Medium, Govt, etc.,)
2 | Year of Establishment
3 | Annual Turnover (In Rs.Lakhs) for last three years

year ending up to 31.03.2025 '

3.1 | Tutn over — 2022-2023 - (Rs. )
3.2 | Turn over — 2023-2024 (Rs. )
3.3 | Turn over — 2024-2025 (Rs. )

4 | Orders executed during last 07 years capacity of EOT
Crane based Handling system used for specialised
handling, references are is to be mentioned. (Separate
sheet can attached for this)

|5 | Quality Certification of company (ISO,TUV etc.,)

6 | No of Cranes, supplied for specialised application,
with capacity, span and years of experience shall be as
per the section Al,2 B2 and C2 of Sec. G2.

7 | Shop floor Area Covered

a

b.
C.
d.

8 | No. of Employees (Supplier shall mention contract
personnel separately)

Engineers

Supervisors -
Technicians

Quality control engineers
Administrative staff

a.

o o

®

9 | Raw Material Sourcing:

b. Rolled sections, Flats

Steel Plates

Forged Rods, Blanks
Round bars (for Axles)
Seamless pipes




SPEC: SLC- SSLV LAUNCH COMPLEX, SDSC-SHAR SECTION: G3
CRANE SHEET: 2 OF 4
LINAC Handling and Film Positioning System
f. Hydraulic components
10 | Sources of Bought out components:

Electric Motors

Brakes Flameproof & Indigenous
Gear Boxes

Couplings

Limit switches

Wire ropes

Electrical Panels

VVF drives

Cables

FLP items

PLC Software
Hydraulic Components

mRT TS S0 00 o

11

Details regarding out sourcing, if any, of
mamufacturing and fabrication works.

12

Handling facility available:
a. Over head/Grantry crane details
{capacity, span, lift}

b. Mobile cranes

13

Load testing Facility Available:
2. Maximum weight available.
b. No.of weights
¢. Total test load available

14

{ Welding/fabrication Wotkshop

(Type/capacity/Quantity of machines shall be
provided)

a. MMAW machines

b. GMAW machines -

¢. Gas cutting m/cs

d. Plasma cutting m/cs

e. Welding Fixtures

15

Fixtures available for Welding of Girders of span

more than 10m

| 16

Welding Professionals: ;
a. No.of welders {MMAW)
Qualification details

Qualified by
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| sPec: sLe-
CRANE

SSLV LAUNCH COMPLEX, SDSC-SHAR

SECTICN: G3

LINAC Handling and Film Positioning System

SHEET: 3 OF 4

Qualified by

b. No.of Welders (GMAW)
Qualification details

~ Qualified by

¢. No.of welders (TiG)
Qualification details

Qualified by

17

Details of Welding Inspection Equipment & welding
inspector available with supplier (LPT, UT, MPT X-
ray, etc)

Any out sourcing can be menuoned

18

Forming Facilities available (with brief specification
of each machine}

a. Shearing Machine

b. Cutting Machine

¢. Bending Machine

19

Machining Facilities available (with brief
specification of each machine)

Turning Lath {Conventional/CNC)
Milling Machine (Conventional CNC)
Gear cutting/hobbing machines
Gear Grinding machines

Drilling Machine (Conventmnal/CNC)
Cylindrical Grinding

~ Machine{Conventional/CNC)

g. Any other machines

o o0 oo

20

Details of Inspection facilities/ instruments available
(Brief description & specifications shall be provided)

21

If third party inspection services are taken for
manufacturing of EOT Cranes give details.

22

Range of Capacity of Specialised application Cranes
manufactured till now (list with brief specs &
customers shall be provided)

23

Design facility available:
a. Drafting & Modeling software packages
b. FEM software
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¢. Other Software
d. Design engineers {with qualification &
experience)

24

Painting facility available
a. Sand/Abrasive blasting facility.
b. Painting equipment -
c. Make of paints generally used.

25

General stock level of Raw material/Brought out items
in the factory:

1. Structural steel plates etc.,

2.. Alloy steel round bars

3. Bought aut items

4. Paints, etc.,

26

Any awards or recognitions obtained through product
excellence

27

Collaboration with other reputed manufactured and
OEMs with product details and Name Prmclpal
supplier, country of origin etc,,

28

Any other relevant information in design, manufacture
and testing of Special purpose cranes to be disclosed.

29

List of documents enclosed with this questionnaire

30

Any other information would like to add (separate
sheet can be attached)

Date:

- Signature:

Name:
Designation:
Company:




SPEC: S1.C- | SSLV LAUNCH COMPLEX, SDSC-SHAR SECTION: G4

CRANE
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"LINAC Handling and Film Positioning System

EXCEPTIONS AND DEVIATIONS

In line with Proposal Document, Bidder may stipulate Exceptions and deviations to the
Proposed conditions if considered unavoidable.

Sino

Reference in

Specification Dept. Specification Offered Specification Deviation

Page no Clause no

NOTE .

Only dsviations are to be written in the above form.

Any deviations taken by the Bidder to the stipulations of the Proposal document shall be
brought out stricily as per this format and enclosed along with the bid.

Any deviations not brought out in this Proforma and written elsewhere in the Propesal
document shall not be recognized and the same is treated as null and vold.

Any wilful attempt by the Bidders to camouflage the deviations by giving them in the
covering letter or in any other documents that are enclosed may render the Bid itself
non-responsive.

SIGNATURE

NAME

DESIGNATION:

SEAL OF THE COMPANY DATE
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SP PEC NO.: - :
SLC- CRANE SSLV LAUNCH COMPLEX, SDSC-SHAR SECTION: GB
. SHEET: 1 OF 1
LINAC Handling and Film Positioning System
CHECK LIST
- Response
Sl no Description by supplier
y All documents related to Prequalification criteria mention in Section G2 have been Yes / No
' met and all related documents ars enclosed in technical Bid
2 Are all the technical particulars as called for in the data sheets section A, B,C, D, E Yes / No
) & F and commercial details as called for in schedule of prices filled up
3 The detailed scope of work and technical specifications is understood and price was Yes / No
" | quoted accordingly.
Supplier shali take proper care while sforing the equipment and shall provide watch
4, . Yes / No
& ward at his own cost at SLC site
5 Confirmation that the quoted prices are firm and fixed {ill the completlon of scope of Yes / No
" | work.
6. | Validity of Offer is 4 months (minimum). Yes [ No
7. | vendor Evaluation Format is attached Yes /No
8. Dalivery Schedule with milestones _ Yes / No
9. | Accepted the Department Payment Terms (As per Sec:B, 3.19) Yes / No
10 Are General ferms and Conditions of Coniract for Supply & Erection included in Yes / No
' | proposal accentahbla?
11. | if not acceptable, are the deviations brought out in the "Schedule of Deviations" Yes / No
12. | Are there any deviations from enquiry techhicai specifications? Yes / No
13 If there are technical deviations, are these filled in "Schedule of Deviations from Yes / No
" | Tech. Specifications"?
14. | Warranty for the fully commissioned and accepted system is 12 months Yes /No
15 3 % of the Order Valua shall be submitted as Performance Bank Guarantee, which Yes / No |
* | ts valid tilt completion of the warranty period plus 02 months claim period.
16, | Ligquidated Damages are acceptable Yes { No
17. | Last three years audited financial results are enclosed ¥Yos / No
18. | Registration certificate of the company is enclosed Yes / No
19. | All the forms in Section G1 to G6 are filled Yes {No
20. | Are all data sheets duly filled In and submitted in offer Yes / No
21. | Technical documents / drawings are attached along with technical bid Yes { No

Signature of the tenderer.







