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PURC ORDER

[ To, ' P.O. No. PINC/T12/KK/DBIOTE/24-25 (RE) |
THERELEK ENGINEERS PRIVATE LIMITED, Date 25-09-2026
Lﬂ-ﬂ, [l Phase, Peenya Industrial Area, Subjact Mvrard of Contract
engaluru - 550 058, Karnataka, India Rel - i, GEM  Bid Mo

Emaill = info@@therelek.com GEMEA2E/BITES1104

GST — 25AAACTS414A1ZR fi. Quotation Ref. Me,
TEPLNMLUDCLR2E6-27M111 Dt
27 06 2026

fil. Clarification reply Letter No:

TEPL284/NMLACLED 1 26-

271176 dt. 06-08-258

. Cost -offered after  Price
MNagotiation Meeting vide Letter
Mo, TEPLZS4WNMLMNG Price/26-
27963 dt, 02.09.26,

Crear Sir,

| am directed fo inform you that after evaluating the bid documents submitted by you as referred above, The Director,
CHIR-NML, Jamshedpur has been pleased o inform you that you have been selected as the successful bidder for the
SUPPLY, INSTALLATION, COMMISSIONING ETC. OF DESIGN AND FABRICATION OF RETORT BASED VACUUM
REDUCTION PILOT PLANT. The tatal purchase price including cost of the equipment [covering Two (02) Years ansite
Comprehensive Warranty] and Non-Comprehensive AMC period for One (01) Yesar shall be ¥ 3,70,00,000.00, as
Indicated in your revised and final financial offer submitted on the GeM Portal after Price Negotiation indicated through
Letter No, TEPL2G4/NML/MNG/Price/26-27/063 dt 02,00.26, in accordance with the procedures intimated in the relayvant
bid documeants.

Accordingly, you are requested to kindly arrange for execution of the Contract for DESIGN AND FABRICATION OF

RETORT BASED VACUUM REDUCTION PILOT PLANT within the delvery period. Please apply for refund of EMD if
deposited by you with proper documentary evidence.

-
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COST OF EQUIPMENT

5. Mo. Description Quantity | Total Price/ INR
1. Basic Price of Design and Fabrication of Retort based Vacuum “One (01) Unit | 3,04.42,653.00
Reduction Pilot Plant
iTechnical Specifications are aitached at Annexure-A)
2 33T an Basic Price @ 18% 54 78 E7T.00
3, Total cost on FOR CSIR-NML basis after Price Negotiation meeting vide bidder's |  3,569,22 330.00
emall df: 02082026 including charges towards Packing, Forwarding,
Insiallatl_{_::q_g.l:nnwlislunlnn
CHARGES OF NON-COMPREHENSIVE
ANNUAL MAINTENANCE CONTRACT FOR 1 YEAR
| 8l Na. Description Total Price/ INR
1. Basic charges towards Non-Comprehensive AMC for One {(01) Year covaring Two (02) B.13278.50
I nos. of Preventive Maintenance (PM) and One (01) Failure/Breakdown Maintenance
2 GST @ 18% on basic charges towards Non-Comprehensive AMC for 19 Year 1,84, 390.32
Total charges of Non-Comprehensive Annual Maintenance Contract for One (01) Year '
[covering Twa (02} nos. of Preventive Maintenance + One {(01) failure/Breakdown 10,77 669.90
Maintenance par AMC Year].
S Rounded off 10,77 ,670.00
TOTAL CONTRACT VALUE
SI. No. Description Quantity | Total Pricel INR
1, Total cost on FOR CSIR-MNML basis after Price Megobation maating vide | One (01) Unit 3,59,22 330,00
bidder's email dt 02092026 ncluding charges towards Packing,
fam-*ard:ng__lnﬂallatmn & Commissioning
P Tatal Mon-Comprehensive AMC Charges for One {01) Year including 1 Year 10,77,670.00
GET [covanng Two [(02) nos. of Preventive Maintenance per Year + One
101} Breakdown/Failere Wisit whearn mqqir&-_dj._
S TOTAL CONTRACT VALUE"
* On-site Comprehensive Warranty for Two (02) years from the date of completion of
successful installation & commissioning and completion of all contractual obligation to the | 3,70,00,000.00

entire satisfaction of buyer. All consumable and non-consumable tems/components
ghould be covered undear warranty without any exclusion whalsoaver,

.
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a:tPurchase Order shall be governed by:-

11} General Conditions of Conlract and Special Conditions of Contract a8 detalled in the BID NO.
r2026/BIT591101 floated on GEM Portal and

{2} Special Conditions of Contract enclosed with this Purchase Order.

The Technical Specifications and other allied features of the ordered goods shall strictly conform to
@ specified in the aforesaid CSIR-NML Tender Document and complied by the Bidder | Supplier in their

ation submitted on GeM Portal and all communications exchanged between CSIR-NML and the Bidder /
alier.

The Order Acknowledgement must ba submitted immediately and in any case, within 07 days from the date of
ment of this Purchase Order. The Order Acknowledgement shall be made on letterhead of the firm mentioning
led technical specifications as per the Purchase Order and shall also contains declaration towards

ptance of all the terms & conditions of the Purchase Order, —‘-)
— £ 25[04 14,
Stores & Purchasa Officer

Far & on behalf of the Council of Scientific & Indusirial Research

hnical Specifications (Annexure-A, Page No. 13-35)
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Explanations
The following words and expressions used in this Award of Contract shall have the meanings hereby assigned
to them:

Purchaser Means CSIR-NATIOMAL METALLURGICAL LABORATORY, BURMA MINES,
JAMSHEDPUR, JHARHH&HD B31007

Manufacturer/Supplier | Means Therslek Enginaers Private Limited, Bengaluru
Indian Agent Means Theralek Engineers Private Limiled, Bengaluru

FOR CSIR-MML Jamshedpur
1. Dalivery Term {Door delivery at LSTF, Magnesium Plant, Nildih Campus, CSIR-NML,
Jamshedpur)

Purchase Order Walue

Contract Price ¥ 3,70,00,000.00 (INR THREE CRORES SEVENTY LAKHS ONLY).

The ordered goods shall be delivarad by Supplier at LSTF, Magnesium Plant,
Nildit Campus, CSIR-NML, Jamshedpur and duly insured by Supplier from
your warehouse i final destination basis covering all the risks including SRCC
and unloading al destination site 1
P nt shall CUTTEAGY O ract in the ing manner:

3 Transportation / ispatch

Hundred percent {100%) of the Contract Price of Goods recelved excluding
AMC Charges shall be paid within thirty (30) days of successful installation,
commissioning, training and all incldental | related services of the items
and acceptance certificate issved by user and submission of Performance
4. Paymeant Sacurity within 21 days of receipt of the notification of award / PO.

Payment terms of AMC for One (01) Year (Non-GComprehensivel:-

AMC Charges shall be paid on Yearly basis through RTGS within 30 days
after completion of each AMC year subject to satisfactory service cerbficate
given by the concerned user and against submission of bills

07 MOMTHS 10 DAY S irom date of issue of Purchase Order

Denial Clause (over and above levy of Liguidated Damage): any increase in
statutory duties and / or upward rise in prices due to the PYC (Price Variabon
; Clause} clavse and { or any adverse flucluation in foreign exchange are to ba
Testing barne by the supplier | saller during the extended delivery period, while the
purchaser reserves the right to get any benefit of a downward revisions in
| statutory duties, PVG and forsign exchange rate.

Celvary, Installation,
5. Commissianing and

¢

Page 4 of 38



Performance Securily

Counfry of Orgin

The Supglier shall furnish Pesformance Security for 3% of tha contract price
excluding AMC Charges, ie. ¥ 10,77,670.00 within 21 days of receipt of the
rotification of award/PO,

The Perfarmance security shall be in one of the following forms:

(@) A Bank guarantee or stand-by Letter of Credit issued by a
Matiohalzed'Scheduled bank lecated in India or a bank located abroad in
thea farm provided in the bidding documenis,

OR

(by A Bankers chague o Account Payee demand draft in favour of the

purchasar.

The performance security will be discharged by the Purchaser and returmned (o
the Supplier not later than 80 days following the date of complation of the
Supplier's performance obfigations, including any warranty obligations, unless
speciiied ctherwise in SCC, withoul levy of any interest.

In the event of any contract amendmant, the supplier shall, withn 21 days of
recelpt of such amendment, furnsh the amendment to the perfiormance security,
rendaring the same valid for the duration of the contract, as amended for further
period of G0 days thereafter,

The arder confirmation musl be recaived within ¥ days. However, the Purchaser
has the powars to extend the fima freme for submission of ordar confirmation
and submission of Performance Security (PS). Even after extension of tima, i
the arder confirmation /PS are not received, the confract shall be cancelled
pravided that the purchaser, on being satisfied that it |s not a case of cartelization
and the integrity of the procurement process has been maintained, may, for
cogent reasons, offer the next successful bidder an opportunity to match the
financial bid of tha first successiul bidder, and if the offer iz accepted, award the
contract to the next successful bidder at the price bid of the first succassiul
bidder.

Whenever, the bidder chooses to submit the Parformance Sacurity in the
form of Bank Guaranteg, then he should advise the banker issuing the Bank
Guarantes to immediately send by Registered Post (8.0.) an unstamped
duplicate copy of the Guarantee directly to the Purchaser with a covering
letter to compare with the original BG for the cormeciness, genuinensass,
elc.

INDHA

Port of Shipment

By-Read-

Road Permit 7 eWWaybill

Will not be pravided.

Scope of Work

Dasign, Fabricallon, Supply, Installation, Commissioning, Testing and Tralning.

-
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10.

Pre-Dispatch Inspection
(PO

a) WVendor should submit Layout drawings within 20 days from the ssue of P.0O.

before taking up the fabricatiorvassembly work,

bj The submitted drawings should be approved by CSIR-MML and shall be used
for all fabrication | assembly wark.

¢} Pre-Dispaich Inspection will be done by CSIR-NML at Suppber's site. Prior
natice af 7 working days shall be given by Supplier for PDL

d) The Vendor should intimate minirum one week In advanee far the inspection
call.

e) POl will also be a parl of the acceptance crterla mentioned.  If any
discrepancy of deviation is identified with respect to abowve mentioned
Technical Specifications and approved Drawings during PDI, the bidder has
to f=ke up comrective actions upto the safisfaction of the tenderer, followad by
re-inapecton by CSIR-NML. All necessary PDI should be completed by the
delivery bme mentioned MNon—compliance durdng PDl may lead to
cancallation of the arder,

fi The cost of lravel, hospitality for the PD1 will be bome by NML, Jamshedpur,
However, all costs related to demonstration of equipmeant will have to be
borne by the supplier

11.

Dasign WVelting conditions
and submission of Final
Approved Drawlings

Equipment with parts and accessories as per technical specification and designs
checked by CSIR NML Jamshedpus. Vetling of all mechanical, slectrical and
electranic circuit-caninol panel designs shall be dane by CSIR NML before star
of actual fabrication. Space requiremants along with any specific requirements
shall be provided with drawings for approval before fabrication. Single line
diagram, CAD drawings (soft and hard copy), Detailed engineering drawings (3
hard copies and soft copy in adeqieate storage). All engineering Drawings must
ba velled by both participating vendor and by CSIR MML team before actual
fabrications.

T2,

ICT {Onsite) {Instalafion,
Commissicning and
Testing)

Installation, Commissioning and Testing will be the soke responsibiity of the
Supplier. Instaliation, Commissioning and Testing will have to be done by the
supplier,

The Suppber will complete the Installation & Commissioning including Training
and accepiance fest at site within 07 MOMTHS 10 DAYS from the date of
issuance of Purchase Ordar.

installation, Commissioning, Training (ICT) for vacuum system and Iis
parametars defined, tests, and training of the equipment with operation shall be
provided by vendor to NML personnel, Vacuum system shall be tested for
continuous running of 10 hrs atleast for cold runs. Afleast two (02) nos. hot trigls
of furnaces will be tested during cormmissioning.

Successful ICT by CSIR NML teamd's will lead to acceptance of syslem supplied,

| Supplier must submit copy of Installation Certificate on their letterhead

duly signed & stamped by both the firm’s engineer and user of CSIR-NML
indicating speciic start date and completion date of Installation. The firm
must alse submit Acceptance Certificate Form |Attached) on completion of
commissioning of the items.

13

Warraniy

Twe (02) Years on-site Comprehensive Warranty from the date of completion of
successhul instzllation & commissioning and completion of all confractual
abligation to the entire salisfaction of buyar

All consumable and non-consumable tems/components should be
coverad under warranty without any exclusion whatsoever.

—ty
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Consecutive One (01) year Non-comprehensive AMC [minimum Two (02)
preveative + One (01) breakdown visit annually] for equipmeant to be started
immediately after expiry of warranty period of Two {02) Years

The services towards Preventive Maintenance will be carried out in equal spacad
interval during an AMC Year and the Breakdown Maintenancs visil will be carried
oul a2 and when reguested during AMC Period,

In the event of ary breakdown, the Suppller shall attend 1o the complaint nofice
and depute its service parsannel within five (05) working days from the date of

| notification by tha Purchaser

Supplier's engineer will make the inspection for site readiness pnor Lo
shipmant'dizpateh to m:n&dlie the instaliation.

It should be imparted to Ten (10} persons for Five (05) days to the purchaser at
purchaser's premises. [t should be complated as per schedule mentioned under
nstallation and commissioning,

i Successful Installation, Commissioning, Demonstration and frouble- free
operation of the equipment,

ii. Inspecton of all dimensional details as PO, Compliance Documents
(including drasvings and BOM) subrmitted by bidder during tendering and final
approved drawings,

il Installation, commissioning and testing of eguipment with all wtilities,
alongwith performancas of (ndividual subunits till the specified limit of all
operational parameters,

iv. Alleast Two (02} nos. hot trals will be conducted in presence of vendar's

representatives after commissioning of ke, Sueccessful ICT by CSIR MML
tearm's will lead o acceptance of systam supplied.

On successful complaetion of acceptability test, recelpt of deliverables, etc.
and after the Buyer is satisfied with the working of the equipment, the
acceplance certificate signed by the supplier and the representative of the
buyer will be Issued. The date on which such certificate is signed shall be
deemed to be the date of successiul commissioning of the equipment.

The penally shall be zera peint five percent {ﬂ 5%} per week or part of a wesak;
maximum amount of panalty shall ba ten (10%).

it will be applicable for delay in delivery / shipment, installation, testing,
commissioning and completion of all contractual obligations beyond deadlines as

Supplier will submit the installation and acceptance cerbficate indicating the
completion of Instaliation, Commissioning & Training as well as duly signed by
the user of CSIR-NML alongwith Invoice for effecting the payment.

1d ANC
15. Pre-installation visit
1B. | Training
17. | Acceptance Criteria
18, | LD Clause
mentionad above

18 Certificate for effecting

T | payment

MON-DISCLOSU oA

The supplier must abide with the cenfidentiality and non-disclosure of any information pertaining to this
Purchase QOrder | item under this Project.

The designs and details is strictly confidential and shall not be shared to anyone without permission of CSIR
NML, Jamshedpur. An NDA for design and specs shall be provided by Mis. Therelek Engineers Private Limited,
Bengaluru to NML before actual fabrication. Final equipment and its designs will be property of CSIR NML and
hence vendor will be abiding with non-disclosure terms of CSIR National Metallurgical Laboratory (NML). All
designs (mechanicalielectricall electronic) and integrated pilot plant will be intellectual property of CEIR NML
and permissions must be sought before disclosing information to parties other than CSIR NML Jamshedpur,

All designs and drawings eriginating from this tender shall be copyright and IP of CSIR-NNL.

—
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BIDDER MUST NEED TO PROVIDE A DECLARATION CERTIFICATE ON COMPANY LETTERHEAD FOR
MAINTAINING CONFIDENTIALITY AND ACCEPTANCE OF NON-DISCLOSURE AGREEMENT DULY SIGNED &
SEALED BY AUTHORIZED SIGNATORY,

- Zepa %

Staras & Purchase Officer
For & on behalf of the Cauncil of Scientific & Industrial Research
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SPECIAL CONDITIONS OF CONTRACT (SCC)

The following Special Conditiens of Confract (SCC) shall supplement and / or amend the Genaral Conditions of Contract
{GCC). Whenever there is a conflict, the provisions herein shall prevail over thoge in the GCC.

SCCH. The Purchaser is:  Director, CSIR-NATIONAL METALLURGICAL LABORATORY, BURMA MINES,
JMASHEDPUR, JHARKHAMD - 231007

SCC2. | The Sup-.pller is: hs. Therelek Enginasrs F'rlva.la IJm:tan:t Bengalury

| BCC 3. | Final Destination:
LSTF, Magnesium Plant, Mildih Campus, CSIR-NML, Jamshedpur

SCC 4. | Order Acknowledgement/Confirmation:

Tha Order Acknowledgement must be submitted immediately and in any case, within 07 days from the
date of placameant of thie Purchase Order. The Order Acknowledgement shall be made on letterhead of
the firm mentioning detailed technical specifizations as per Quoiation and shall alse contains declaration
towards acceptance of &ll the terms & conditions '?'.’."f‘“. Purchase Order.

Performance Security: o

The Supplier shall furnish Performance Security for 3% of the contract price excluding AMC Charges,
ie. ¥10,77,670.00 within 21 days of receipt of the notification of award/FO.

SCC6E | Delivery I Shipment:

8CC 6.

e m——

07 MONTHS 10 DAYS from date of issue of Purchase Order.

Dunial Clause (over and above levy of Liquidated Damage): any increase in statutory duties and ! or
upward rise in prices due to the PVC (Price Variation Clause) clause and ! or any adversa fluctuation in
foreign exchange are to be borme by the seller during the extended delivery period, while the purchaser
reserves the right to get any benefil of a downward revisions in statutory duties, PVC and foreign
exchange rate.

Except as provided under the Force Majeure clause, a delay by the Supplier in the parformance of ils
defivery obligations shall render the Supplier lsable o the imposition of penalty pursuant to Penalty Clause
uniess an extension of time is egreed upon pursuant to above clause without the apphcation of penalty
clausa.

SCCT Part supply will not be accepted.

SCCH | The munlnr of origin of the Goods is INDIA

'-I'-ha-p-n-ﬂ-wf—ahlmnmﬁ aFHaa—Eaads—ls—r

SCC O | The mode of shipment/ dmpal-nl_i_ By Road.

5CC 10, | Pre-installation visit N

Supplier's engineer will make the inspecton for site readiness prior to shipment / dispatch fo expedite
the: instaliation.

Ingtallation & Commissioning:
Instaliation, Commissioning and Testing will be the sole responsibllity of the Supplier, Instaltation,
Commissioning and Testing will have to be done by the supplier.

The Supplier will compiete the Installation & Commissioning incleding Training and acceptance test at
site within 0F MONTHS 10 DAYS from the date of issuance of Purchase Order.

Installation, commissioning, Training (ICT) for vacuum system and its parameters defined. tests, and
training of the equipment with oparation shall be provided by vendor o NML personnel. Vacuum system
shall be tested for continuous running of 10 hrs atleast for cold runs, Afleast teo (02) nos. hal trials of
furnaces will be tested during commissioning.

Successhul ICT by CSIR NML teamds will lead to acceplance of syslem supplied.
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L

by both the firm's engineer and user of C3|R-MML indicaling specific $tan dats and campietieh
drte of Inzlallation. The firm musl also sbbmit Acceplance Cenificate Form (Agached) on
cumpletion of commiisglgnlng of the items.

gy Boyond tha prescrbed perod i cemp ation ot contractaal obligations wi - attrec the imnpEaslon of
Liyuddalad Damzge Llawse az mantated in th s enoer docu ment.
Tramving- ~ '

i " shoud beirpartezo for Ten (10} perenns fﬂr Five (0, dEI!-'E L |F‘E' pur r'haﬁer at |}.J|'L-|"I-=IEEI 5 FIEMISES

Ac neptance Criterla !

[ Suceesstl hnstallztion, Goevnissiomay, Demenshaion and touble-ree cosralion of the
gepuapment.

ii. Inzpecticn of all dimarslonal datails a8 PO, Compliance DRouments {wcludieg crzwings &nd i
RO submilied by bidder durirg tender g 2nd final approves deawngs.

i, Irelal ativn, commezsaning and tashing of equipment with al! blities. 5 lnngyetn peformanses of
incividuzl subunilg bl sha specried limi; of alt eperatonal parametzra

i Atleast [wo [02) nus hol tia:s wil be conductes in presence of vendor's epreseniatives ater
comr sxaning of izern Successisl ICT by TSR ML t2amis wil aad o acceptar s of Sv slern
4 1pplied

On successiul cumplalion of acceplabilily test!, raceipt of daliverables, ele. and after the Buyar Is
sallstiad with the working of (he aquipmant, the acceptanc e corificate signed by the suppller and
| the representative of the buyer will be issuad. The date on which guch ceriflicats is signed shall
ke decimed (o be Lha dale of successfyl com missivning of 1the equipment,

ace A,

Pre-Dispatch Inspecilon and Acceptance Tests:.
The: Inspechon Leels oo 10 shinmert of cooids ane al firs. asceslance 02 buyc™'s site.

a) Marndar shiould 3uba | Layout drawings within 260 daye ‘rom lie2 issue af P Q. befora 13kieg up tre |
fabricatv vassembly work

By The submiltod d-awings shoald e approved by SEIR-MRL a0d ska Le used Tor all fabricatan @
aszambdy wenrs

Bl Pre-Dispatoh Insoection will Ee dane by CSIR-MML al Sapplier's site Fror nolcs ol 7 working days
shall b Jivan by Supp. &r 5o 0

A1 The Vendar should icl mate mifimum eae week in advance for tha inspeciian call

al POl wil alzo be a son o 198 acceptance colenia rwrlonee  IF any discrepancy o deviation is
identified with cssect b above mertoned Techmoa' Spec feations and aparoves Drawings denng
FLI, tha bidear has o take vo cormectvwe achons uaka the sabstactivn of Lhe fendarar, Fllawed bay “g-
inspection by CEIHE-MML. Al nacessary PRI shauld Le cormpleted by 42 delivery Wine rrenifaned
Mon -compliance dufning P2 may lead to cancellahar of the order

7 The coel of travel hosgitaliyy for the P will be borne By NML Jamshecoor. However, all costs

i reldled bo demeonamatan of ecu priant wil haw t he bome by the tuppler

Afler the geoos ara manJfaciured sne assembled. inspectian and walng =i Ika goads shall be canled
out altha Supplier's plan: by the Sapplher phor o shipment ta check whatker the gnods are n sonoroity

wnitr IF-e technical specitical ans.

fanufacturers Texl Cen ficabe with datd 3neet eaall ba issued to the effect and submit alpngwils deivery
dowzuments

The gecapdance luyt w Il ba concucted by the Burzhaser, their canzuilant of othes sush pEraan nominge:d
by Lhe Purciaser at is option afler e equipiment is inztalled a) Purchasers site in the presenca of -
suppliars rapresentstives. The avoeptaice will invalve rouble fue apseration There shak nel ba any |
arcitional clarges lur cang ng put accentance lest, ME n Tanclion, parkal ar zomplate failore o° any part
of the ecu prrenl is E:-:F«Ec:red 1n qeour, Trhe Supp ier sha | ma- AbA NEsEssary oy in respect of the result
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specified. In the event of the crdered item failing to pass the accaplanca fesl, a perlod not exceeding two
weeks will be given to rectify the defects and clear the acceptance test, failing which, the Purchaser
reserve the right to get the equipment replaced by the Supplier at no extra cost io the Purchaser.
Successhul condusl and conclusion of the acceptance test for the Installed goods and equipment shall
alzn be the responsibility and at the cost of the Supplier,

Bafore the goods and equipment are taken over by the Purchaser, the Supplier shall supply operation
and maintenance Manuals together with Drawings of the goods and equipment Buill. Thesa shall be in
such details as will enable the Purchase o aperate, maintain, adjust and repair all parts of the works a
siated in the specifications. The Manuals and Drawings shall be In the ruling kEnguage (English) and in
such form and numbers as stated in the Confract. Unlass and olherwise agreed, the gocds and
equipment shall nat be consldered to be completed for the purposes of taking over until such Manuals
and Drawing have been supplied to the Purchaser.

On successful completion of acceptability test, receipt of deliverables, ete, and after the Purchaser is
satisfied with the working of the equipment, the acceptance cenificate signed by the Suppler and the
representative of the Purchaser will be msued. The date on which such certificate is signed shall be
deemed o be the date of succassiul commissioning of the eguinment

SCC 14, | Packing:
The Suppler shall provide such packing of the Goods as is required to prevent their damage or
detenoration during transit ta their final destination. The packing shall be sufficient to withstand, without
lirnitation, rough handiing during transit and exposure to extrerme lemperalures, sall and precipitation
during transit and apen slorage. Packing case size and weights shall iake into considesation, where
appropriate, the remoteness of the Goods' final destination and the absence of heavy handling faciities
at all polnts in transit.
SCC 15. | Shipping and other Documents -
For goods manulactured within Indis
Within 24 hours of dispatch, the supplier shall notify the purchaser the complete details of dispaleh and
also supply following documents by registersd post [ speed post and copies thereof by Email
(@) Two coples of Supplier's Invoice indicating, inler-alia description and specification of the goods,
quantity, unit price, total value, HSN Code, Gross & Net Weight, Violume of goods,
{b} Packing list;
{e) Insurance certificate, if required under the contract;
{d) Manufacturer's warranty certificate and in-house inspection certificate;
(e} Any other document(s) as and when required in terms of the contract.
50016, | Mede of dispatch:
In case of suppliea from within India, the mode of ransportation shall be by Road.
|-case-of cupplies-from-abroad - the- made aHransperalion-shall ba by Sea-
SCC 17. | Insurance: -
The Insurance in respect of goods to cover all risks including SRCC and unloading at destination site
shall be barne by Supplier at its own costs.
" SCC 18. | Warranty:
Two |02) Years on-site Comprehensive Warranty from the date of complation of succassiul installation
& commissioning and completion of all contractual obligation to the entire satisfaction of buyer.
All consumable and non-consumable tems/components should be covered under warranty
without any exclusion whatsoaver.
SCC 19, | Payment:
shall be made in currency o tin ollowing manner:

Hundred percent {100%) of the Contract Price of Goods received excluding AMC Charges shall
be paid within thirty (30) days of successful installation, commissioning, training and all
incidental /| related services of the items and acceptance cerlificate issued by user and
submission of Performance Security within 21 days of receipt of the notification of award / PO.
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Pavment t MC for 01 Year (Non- rehensive in nature}: -

AMC Charges shall be paid on Yearly basis through RTGS within 30 days after complation of
each AMC year subject to satisfactory service certificate given by the concemed user and against
submission of bills.

SCC 20, | Liguidated Damages ;

The penalty shall be zero point five percent {0.5%) per week ar part of 8 week maximum amaunt of
penalty shall be ten percent (10%)

It will be applicable for delay in delivery / shipment, Installation, testing. commissioning and completian
I of all contractual obligations beyend deadiines as menticned ahave.

NON-DISCLOSURE AGREEMENT (MDA}

The supplier must abide with the confidendiality and non-disclosure of any information pertaining to this
Purchase Order | item under this Project.

The designs and defails is strictly confidential and shall not be shared to anyone without permission of CSIR
NML, Jamshedpur, An NDA for design and specs shall be provided by Mis, Therelek Engineers Private Limited,
Bengaluru to NML before actual fabrication. Final equipment and its designs will be property of CSIR MML and
hence vendor will be abiding with non-disclosure terms of GSIR National Metallurgical Laboratory (MML). All
deslgns {mechanicalfelectricall electronic) and integrated pilot plant will be intellectual property of CSIR NML
and permisslons must be sought before disclosing information to parties other than CSIR NML Jamshedpur.

All designs and drawings originating from this tender shall be copyright and IP of CSIR-NML.

BIDDER MUST NEED TO PROVIDE A DECLARATION CERTIFICATE ON COMPANY LETTERHEAD FOR
MAINTAINING CONFIDENTIALITY AND ACCEPTANCE OF NON-DISCLOSURE AGREEMENT DULY SIGNED &

SEALED BY AUTHORIZED SIGMATORY.
[~ ';
——?t1> 7

=104 i U
Stores & Pu Officer
For & on behalf of the Council of Scientific & Indusirial Research
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Annexure-A

ED WACUUM REDUCTION PILOT

ICO-THERMIC RE INED DOLOMITE

End Use: GSPS-Mg Pilot Plant for Silicothermis Redustion of Calcined Dolomite under Wacuum o exdract Magnesium,

Scope of Supply and incidental works:

nt Plant for Silico-thermic

Vacuum Retort Reduction system for conducting sillcothermic reduction of calkcined oade of magnesium of ather
metals at capacity Uplo 120 kgiday. Majorly three parts 8. Relorls. central vacuum system and furnaces are to be
integrated for sefting up the required system. This system comprises of 3 lines of dual retort-slechrical heating furnaces
{each of 120-140 Kw load), each consisting of twa Ni-Cr special alloy retoris of volume 170-200 liters integrated with
cenlral vacuum system capable to create atleast 0.0006 mbsar ulimale vacuum in cold condifion and able te mamiain
higher than 0.005 mbar vacuum in hotworking conditions. Two retoris will be placed on the hearth of the furnace
horizontally side by side. Hearth shall be bogey-hearth kind of arrangement and user shall be abla to pull the hearth
waded with retorts out of the furnace chamber for maintenance requirements. Similarly, the user shall be able fo push the
furnace hearth back inside the chamber, Adequate thermal insulation shall be provided o minimize heal losses, but the
thickness of the refractories shall ba kept within 800 mm by using high guabty refraciories and ceramic inswulation boards.
One trolley based chain pulley arrangement capable to [t and hold 2-3 tonns kad shall be provided for retort handling.
Each line of fumace shall ba equipped with individual controfs with alectrical and instrumentations. Centrifugal cast
Retorts of 22HMI-Cr or equivalent grade alloy material {suitable to specified temperatures) shall be 3200 mm long, 260-
270 mm 1D snd 230-350 mm 00D, One end of the ratort shall be cap wekied andg Qther end shall contain a water cooled
jacked, water cooled flanges wilth suitable O-rings and water cooled lid with a vacuum port of B0-80 mm diameter with KF
75 fittings. All weldings of relorts shall l=ak proof through TIG or sultably welding technologies for defiect free —vacuum
proof sound welds. Ratorls shall be reinforced scrass langth. Raetorls shall be able io hold stated vacuum 0.005-0.0005
mbar in hat and cold condiions respectively for profonged furnace-healing exposures. Each Retort shall be conneched
with @ vacuum ling connecied with central vacuum header. Vacuum conneciions shall ba with suitable 55 grada vacuum
pipelines/bellows and KF fittings wherever requirad in assembly. There should be throfile valve in each line controlled with
feadback controd. For control of throftle operations, pirani gauges shall be used for in all vacuum lines for all retors 1o
measure vacuum during operalions. There will be dust trap in each Ene with manual valves, pressuredvacuum display
and utilities to maintain, measure and monitor the vacuum of each retort separately and for continucus campaigns. Al
cantrals of vacuum system and furnaces shall be placed at central contral room {CCR) at 10-16 m distanca from furnace
fines (refer-pdol planl layout drawings) and vacuum systemn. Control panels shall ba equipped with adequats
instrumentations i.e. LED based indicalors, HMI systems, PID, safety interlocks, PF&ID diagrams and all essential items
ta run the sysiem for 72-120 hrs prolonged campalgns. The cable trays, fumace cuter bodies, vacuum pipelines shall be
calosed a8 per industrial colour standards. Detalled requirements and technical specifications of each parls are tabled and
deserbed in appended sections for reference. Schematics are also provided to present the requirements and for
reference

A, Atleast 06 {six) no of centrifugal cast Ni-Cr alloy/suitable grade HRCS/22H material reforts for 1100-1150 °C
applications capable to withatand inside vacuum 0.001 to 0,005 mbar, fabricated as per given dimensional

specifications.
B. Three lines of Dual Retort —atmospheric Elecirical Heating Fumnace (120-140 kW |oad)
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C. Caentral integrated vacuum system for at least 0.0005 mbar ullimate vacuum {cold) and at least 0.005 mbar (hot
working conditiona) for & retorts having velume 180-200 liters sach.

D. Centralized Controls with display, Provision of utilities as per actual requirements cooling water system and
compressed air uliliies and Material handling for briguettes, hot slag and Mg sponge.

Tachnical specifications of respective ilema unders pilol plant is as follows:

A. Centrifugal Cast NI-Cr alloy/ 22H/ HRCS suitable grade or equivalent material retorts for 1100-1150 °C
applications.

Reguirements and technical specifieations

06 (six) nos. of centrifugal cast retorls (Ni-Cr alloy steel or belter matenal) of 1D 260-280 mm, OD 330
350 mm, length ~3200 mm, with one end cap welded, (as cast retorts) for 1100-1 1500 heating
operations and st least 0.005 mbar vacuum process, incheding water jacket, flanges and lids fabricated
1 with sullable slainless steal (S5) grade material properly welded shall be provided, Retort material shall
be selected preferably from 22H, Super 22H, HRCS-35/28 Nb-HP Modified, HRCS 39/18 Grade 13,
HRCS 24050 NbW, HRCS B8/17 grade 14 or matarial suitable to withstand 1100-1150°C for given
condifions

Wolume of retort is 170-200 Fers. in cold conditions retort shall hold minimum 0.0005 mbar (Ufmats
2 vacuum), whersas in hot (1100-1150 °C) and full load conditions (material charged, under heating) retort
ghall hold ot minimuem 0.005 mbar vacuem. For vecuum measurements tolerances fs +10%,

Cyhindrical retort, of which 2100-2200 mm would be in Hot zone (1100-11500C), One end In hot zone 5
cap closed (minimum 150 mm), minimum 400 mm would be In non-heating refractory zone, minimum 450
mm waler [acket-condenser (MoC- S5} externally fabricated as cold zone | atleasi 100 mm air coaled
3 zone for kd-fittings. Retort 1D is 260- 260 mm, Vacuum port mounted on lid 1o be 60 to 80 mm length of
S5 matenal, ateast 4 mm thickness and filted with KF 75 filtings. Annexured schamatics, drawings shall
be referred for detads and fabrications. Suitable grade (preferably Viton) O-rings shall be used for vacuum
sealing, wherever requiredifitings are provided with water cooling provisian.

With reference to drawings and schematics, for 100 mm and higher dimensions allowed tolerances s £
4. 10 mm, for kess than 100 mm dimensions' lolerance of £ 5 mm iz allewed. All dimeneions depicted ara in
mm excepl the exclusively menfioned dimensions.

Fabrication of retort essentially needs to follow procedures given as per AGME pressure vessels
codes/| 3815 standards for fabrications and constructions. Tolerances as per standard protecols shall be
followed and mentioned wherever applicable in designa/iabrications. AN the weld quality of the relort has
to be ensured through NDT testing invalving X ray or gamma ray testing as per the Codes prescribed by
ASME. All test reports has to be essentially furnished with items for inspection and clearances.
All Onginal Test Certificates for material, fabrications, vacuum, NDT, re-test cerlficates, fabrication history
including the various test reporls generatad during fabrications. 100% of the radiagraphy films (including
dighized record of radiagraphy), repair history, shall be provided for all retorts, Cold tests for ultimate
vacuum will be carried by CSIR NML also.

Drawings and schematics provided in annexures shall be referred. Final Drawing shall be approved by
CSIR NML before fabricalions and all drawings shall be provided to CSIR NML in soft copy {CAD) and
hard copies. Provisional drawings shall be submilted along with bid for avaluation, Indicative Bill of
Materials (BOM) shall be referred and listed in technical offers/bicl for technical compansons, detailed
BOM may ba prepared after PO for necessary approvals. Bids without provisional drawings {(component
as well as integrated) and BOM with technical bids shall be considared disqualified, Direct Copy af
tendered drawings shall lead o disqualfication. Offers musl include own drawings/schemaltics referring

specifications,
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The lendered design and details is sirclly confidential and shall not be shared to anyone without
permission of GSIR NML, Jamshedpur. An MDA (Non-Disclosure Agresmant) for design and spees shall
be provided by selected vendor to NML before actual fabrication. All drawings pertinent 1o this specified
project is properly of CSIR NML. Final equipment and its designs will be intelleciual property (IF) of CSIR
HML and hence vandor will be abiding with non-disclosure terms of CSIR National Metallurgical

Labaoratory (MML).

B. Three lines of Dual Retort —Atmespheric Electrical Heating Furace (120-140 kW load) with all
acoessoriegiutilities and control system

Electrically- resistance heated atmospheric furnaces capable to hold twa Ni-Cr22Hiequivalent alloy retorts of OD
upte 350 mm and length upto minimum 3200 mm each, pfaced adacent with a gap of 7-10 mm, This Furnace wil
he used to heat the retors holding ~1 20 kg feed charge mix for reduction and exiraction of magnesium matal Each
furnace shall be designed for al least 120-140 kW load with ulilities and controls. Each Furnace is required 1o conduct
vacuum reduction campaigns for Mg metal production with two retorts. Three nes. of fumaces are required 1o put slx
retorts of described dimensions (refer drawings for arrangementsischematics). Furnaces are atmospheric in nature
and suitable Slicon Carbide (SiC) heating elements for achieving and maintaining 1350-1400 ° C lemperalure
continucusly for prefanged operafions, af least 72-120 hes, shall be used for haating the chambaers and retorls. Hearth
of tha furnaces shall be detachable and movable | bogie hearth mechanism. For maintenance and retort
replacements/inspections the hearths shall be able o come out and enter inside the chamber (horizentalty) using
suilable motarized arrangements. Rails of adequate length and strengths are to be used for horzontal-hearth-trolley
movemenl Al Furnaces shall be able fo run for continuous profonged times and make shall be as per industrial
sfandarde for profonged services. Each furnace shall have individual temparature monitoring and control with data
recording provision integrated to panels, Additionally, s 2 ton motarised erane (ghaniryichain pulley system) should
be provided to cover the three furnaces with ralls, it will be used across 3 fumaces and rall-meunted hearths for
retori handéng and material lifting. The detailed technical specifications of various parls are as follows:

3k Description General Spacifications and requirements

&, Furnace chamber and heating

Furnace shall be fong unnal ype with intemal hot zone to be 2500-2800 mm
depth (horizontal), 00 -1000 mim width and 420-450 mm height. Bath walls shall
have electrical heating elements to raise temperature of furnace in hot zone and

i Fumaca load of 120-140 kW, Maximum furnace width to be ~2000 mm. Furnace load
calculations shall be mandatority submitted with tender and & will be a technical
qualification orifesia.

Resistance Healing furnece system shall be constructed with suitable heating
Heating Chamber with | slement, preferable Sikcon carbide (BIC) elements of reputed standard make

2 hesting elements | (Kanthal Silicarh) in adequate numbers to ralse temperature to atieast 1350 UC
ir G-& hrs, a
Fumace design temperature shall be alleast 1350°C and working temperalung

Temperaiura ghall ba 1200 °C or higher in continuous mode. Adequate no of suitable

] requiremants, thermocouples (04 or higher) shall be places across hol zone fo measure 1ne

- measurements and | temparatures of hol zone at various points from end ta gate of furnace io measure
lngging and record thermal proflle of hot zone,
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Skin temparature

Skin temperature of furmaces shall be less than BO °C at any time during
cparations with minimal heat loss

Overall cavity! Chambar

3000-3500 mm {Dapth, L) x 1400-1500 mm (W) x 1200-1300 mm (Height fram

5 size ground level including hearth)
Inner chamber
& Hat zane working | 2500-2800 mm (length) % B00-1000 mm {width)x 420-450 mm {hesght)
siza
7 bR Sultable grade, reputed make refractory of 150 mm — 300 mm thickness shall be
provided
a Furnace Max designed 1350°C ot higher
Tamperature
&, Working Temperature | 1200 °C or higher
B"C per minute or hagher rates uplo 600°C and atieast 4 °C per minute beyaond
600 "C o maximum temperature, through adequate and reputed make certified
10, Haating rate PID contrels { Segment wise, programmabia/PID controlled).  Programmable
PIDs of make Eurothesm& or Schneider &, Saimens® or equivalent standard
suitable to industrial appiciations shall be previded in condrol system,
Rail mounted-Moving Tralley hearth
Arch shape saddies to hold retort of OD 310-330 mm and length across hot zone
11 | Retort Support ceramic | i.e. 2500 mm. These saddle support bricks shall be removable. Siliminite o better
grace refraciony with strength shall be used 1o hald the retorts with laad.
Mild Stesl'suitable sieel lo wilhetand high temperature and profonged working
MaC {Material of conditions without failure or deformations, Outer surface shall be powder coated.
12 Cangtructian) Outer sheath material shall be Mild steel (powder coated MS) sheat of atieast 4
mm thickness. Inside structures shall be able to withstand the temperature and
Ivads without fall
Made of sufable strength refractory material and shall be able to hold two noa.
af ratorts approxd 300-1500 kg each with feed material. Hot face lin ing will ba of
Rail mounted Moving simanite and or sultabde grade material, saddes shall be provided with
13, type Hearth struciural support and casings. Haarth should be equipped with whesls, rails and
harzontal traveling-molorized mechanism, Limit switch placed both ends 1o
resincl movement of trolley/hearth. Begie hearthiirolley Constructed using heavy
duly mild steal channels and angles.
i Hearth fning High Temp-High Muminalsiico Bricks to hold the retarls (each upto 1200 kg)
without damage.
Half Arc, with atleast 150 mm thick door insulation , Verfical movement with the
15. Furnace Door use of chains, pulley and ropel motorized gear, Furnace door limit swilch | cut
afl suE-pJ_l.r when the door naﬂpapwg_nd resume operation when closead
. All electrical and electronic connections shall of industry standard and BIS
16, FITIRRE CanRaction conformed, Heat proof Fibre Glass braided or belter cables shall be uses for
Cable .
efecirical connections.
Thermocouple K type compensating cable S braided shall b provided with
17 Raading Cable suitable length and connections shall be upto central confrol room located at 13-
15 m distance from furnaces,
! Staintess sleel clamps or sullable material clamp-fittings shall be used for
1B. =l Hﬂ;ﬂfmm continuous aparations and as per indesirial standards. Spares shall be provided
n adequale guantity for breakdown maintenances during operations.
19, Structure with 2 ton =  Sultable MS/SS grade malerals shall be used for structural and supports
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elecincal operated crans

with adequata thickness and gauges. Suitable-Siructure and charging
sland/platform shall be provided with system.

+ A 2 Ton crane [Ghantryichain pulley)-slectric operated with remole
oparations} shall be provided for handling ratoris, for height &t least 8 m
and covaring span of crane should be st least 10 m, such that all furnaces
could be covered by moving 1o and fro across langth of furnace and front
area with rails. Refer layout drawings for crane span and posibioning

Electrical and Electronic Controls with sansors and displays

20.

Todal Power Load of
fumace

As per actual heating requisements for 1350 "C, (3000 kg Ni-Cr'22H alloy lubes
and 200 kg fead mix), preferably to 2130 Kw /415 VAC. Final design of load
should be able to heat the baded retorts to atleast 1200 C or higher.

21,

Healing element

Silicon carbide (SiC) heating elements or beller grade. of repuled make |.e.
Sillcarh®, Kanthal® or equiveient and if required adddional Fe-Cr-Al wire heating
@lermants of suitable thickness and make, preferably Kanthai® APM | Sikcarbd®,
aquivalent or better grade, to withstand operations uplo 72 hra

Thermocoupla Sensor

s

Type K thermocouples for monftoring'measwements and type R for conbrols
wherever used for safely cul offs/over temperature centroller.

23,

Electrical conbrel panal

Indoor By pe, Hoar mhnled, Separate for each fumace and integrated in central
controd rasm of pial plam. [ref drawings)

24

Cantrel Panel

Adequate size control panel equipped wath individual energy meter, electrical
compenents, ammefers, volmeters, programmabie PID contrellers, anakog/digital
displays, reputed male HMI, Data recorders with additonal empty channel,
temperature indicators, LED indcators, dummy ports for thermocouple
connectiona, suiiable ports 1o connect computer modules for data processing,
eic, shall be provided with systemn. Al essential utilities required o operate the
fumaces shall be provided. AR ibams integrated shall be certified as per preveiling
ratings! standards for alecironics and instrumentations.

25

Elscirical components

As par ragquirsmant to run the furnaces safely for heavy duty applications items.
im Phase protection Fuse, Relay Contracior, Thyristor based Power Vollage
regulatar Earlh leakage, Earth leakage pratection, Heater switches, MCCE, Main
Power MCCEB, Digital VAF meter, CT Coil. Heavy Duty Ceramic Bus Bar
conneclor as per reguirement of electrical load and connections, etc, shall be
provided as per industry standards and of reputed make. Suitable capacity panel
cooling fans shall be pravided in panels ta cool down the eectronic components
{o aviold fallures and breakdowns dus o excesshve haating In long operations.

26,

Marking Ferule

Wire indicator farules shall be provided as per electncal diagram and connections
at sl places in the contrel and connections

27

Limitisafely Swilchas

Trolley movermnent limit swiiches as per dasign and operations, forward and
Reverse Movement. For doors afso close and open shall be limit switch operatad
movemants for safe handling of system.

On furnaces and conlrol panels, wherever required to cut off the furnaces in case
of emeargency. Over temperature alarmsicut offs and indications shall be provided

28

Control reom pansts
connections

Cenfral contral ream (CCR) is to be placed al B-10 m distance from furnaces
hance all cables of sdequate lengths shall be censiderad lar confrals

28

Silep down transformer

For oparations adequate rating (As per lead inchiding aafely parameters) shall
ke provided

a0

cablas

Heat resistancefndusinal grade cables and switches with shielding shall be used.
instrumentaticn and cantrol cables as well as power cables shall be underground
with tranches and covers. Only cerified cables ghall be used with safety and
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HMI| Based MIMIC display {(compuler systemn, latast version OS/RAMMemary
with 15-18" screens) shall be provided to visualize the heating ared lemperature
. i PIRNC Dhsplay of various zones. Provisions /ports ahall be provided fo exiract recorded data, bo
connect external sysiem (Le windows PC) and transmit dsta /contral to other
devices if required,
Singla ine dagrams/ SLDs arl'p::l ula-:ltri-:al circuit dizgrams for all l:ur_.nectiﬂns with marked ferules uha_lll
32, Circult disgrams be provided with furnaces and control in triplicate hard coples and soft copy in
adeguale storage system,
33 Standard Constrection off Fabricafion of furnaces shall be of industrial standard and components used shall
furnace and conbrols b= BIS eguivalent Internaticnal standards confarmed.
Dvawings arid Drawings and schematics provided in BANEXUIES shall be referred. Layout shall
34 ik be followsd strictly. In case of any change, it shall be approved by CSIR NML
CSIR NML would provide a space as per layout attached.

C. Integrated vacuum system, accessories and controls

Wacuum system is essential In Pidgeon process as thermodynamic requirement of 0,1 mbar or low shall be made towards
feasibility of silico-thermic reduction of calcined dolomite at 1150 °C or higher for extraction of Mlagnesium metal. The
vaguum system in the plant is the mest important unit and withoul adequate vacuum, production of magnesium is not
feasible. A portable vacuum leak lest equipment of reputed make shall be provided to test vacuum and leaks of the
specified system. The Vacuum system will be comprised for following specifications:

Sl No

Technical Specificalions/requirements

Vacuum System (Pumps andGauyu_.l

.1

Utkmate Vacuum is requited to be maintained af least 0.0005 mbar in empty condilions in 4-6 no of vacuum
retorts of capacity 170-130 litres sach. Pumping capacity shail be adequate to vacuum tha 1200-1500 litres
alr to at least 0.0005 mbar mbar level in less than 2 hours. Opesational vacuum is required to be less than
0.005 mxar or batker vacuum

The pumping syslem consists of water! oil-sealed mechanical pumps along with sensors {pirani/pressure
tranemitters/ recorders and indicators), vacuum lines and filtings, flanges, valves and required accessores 1o
craats and maintain vacuum. Ceniral header vacuum level shall be tested for ultimate vacuum and holding
capamhaa Digital gauges in ﬂupimata ehall be provided an ceniral vacuum header to u:m-.play waCUUm,

It would be a theottie valve upﬂ'aiad feedback mnlrula:l ag.redgm

It s anvisaged that. in the first stage, the pressure will be brought down to afieasl 30 mbar or |ower bya
roughing pump. Adaquate rotary twe-glage vacuum pumnp with a displacement of 1300-1500 cmihr equipped
wilh suitable rating/capacity moler and drive, preferably 50 HP shall be provided for this purpose.

mir_ﬂ

Schematic given shall be referred for design of vacuum system l;hau'a{cpmaﬂt and supply.

After the pressure of the system has Deen Brought down to lowes than 30 mbar, the evacuation will be carriad
oul by high vacuum pumps. Further vacuum is to ba lowered to al least 00005 mbar uging suitakle two-stage
vacuum pumpdrotary pumpsiroot pumps of adequate throughput o create and maintain vacuum in 1200-1500
litters (ref. volume of retort systemiequivalent vacuum chamber) space. Rotary vane pumps- doutile stage, 3
phase with dual pumping system with manual change over option along with indicating lights on control panal
ehall be provided. All pumps shall be equipped manual vecuum valves |

The vacuum pumps shall have always a standby pump oplion Lo maintain vacuwm in breakdewnimaintenance
conditions. Standby pumps will also be used in case of overheating, with manuaVautomatic vahe changeaver
options. Provisions shall be given to use the pumps 8s per requirement/breakdown conditions.

Vacuum pumpe shall be able to run and aperate mnhnunuah.r for 8-10 hrs. Since the process will be
continuous for 3-4 days, the vacuum system shall be able to serve the requirements. Standby pumps shall
be offered and provided with manualautomatic changecvars facilities wherever required to run the vacuu
system in continuous operatians.
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The vacuum lne-piping provided wil be of 75-100 mm diameter with separale pipe-iines for roughing and
high vacuum lines. All intereonnections for joining various components shall be 50-80 mm diamater staintess
sieel seamless pipes.

Vacuum valves, Pipelines, manifolds and fitting accessorias

10

Eleciro- pneumalic safely vacuum valves will ba provided in the vacuum lines. Tube-nest lype air coolers cum
dust filters shall be provided in the vacuum piping to cool the gases issuing from the retorts and will be located
just afier the manifold connecting group of 6 retorts. At refort connecting ports adequalte st@e dummnmy
plugsicaps shall be provided with KF fittings.

1

Flexible ballows of diameter equivalent 1o pipe diameters, length 50-100 mm shall be provided in the vacuum
lines at all tarminal connections of the pumps and retarts, to svaid any vibrations and misalignments. Suitable
KF Fittings shall be provided al ali connections.

12

Wanifolds 1o retorts, shall have provision of vacuum valves, dummy ports (with plugs) to braak vacuum using
air or argon. Exhaust valve to releass the gas shall be provided in headerivacuum line

13

Absolule vacuum measuring gauges preforably pressure transmilters with digital display will be installed in
each of the vacuum linas for direct reading of the pressure in the system. Pirani gauge-heads for the above
ingtrumants will ba located in the vacuum ine of each retort, which will be used for leedback control of thrattie
valves to contral the vacuum imside each individeal redort,

14

Firani vacuum gauges with display and an elecironic recording of vacuum in each refortsfiines insinement
will be provided for indicating and recording the vacuum in the System and will ba located on an instrement

panel

15

The schematicls provided for reference of assembly and operaftions shall be followed in design and
fabrication,

16

Main vacuum Ling (central vacuum header) ol diameter 250-300 mm and kength 10000-11000 mm with end
part-dummy cannection, welded and connected to vacuum pumps in the system shall be provided as central
vacuum header, Seven (07) manifolds of 75-100 mm diameter will come down the central vacuum header by
uging vacuum welded poris and vales. Gonstruction materials shall be siainless stesl or batler grade with
adequate thickness, preferably 3 mm o mare.

17

S5 sub- vacuum lnes approx. diameter ~40 mm with KF 40 end connection (07 Nos) with manual valves and
dummy with clamps and O-rings shall be adequately provided

18

Stainiess Sleel (55} bellows of adequate length and diamelers (suitable for ease and maintenanca) with KF
flanges and O-rings duly connected to vacuum pump and vacuum lines shall be providad.

KF 18-85 gas e polts with dummy plugs/caps and vacuum fllings for cooling and Helium leak testing.

Vaeuum Contrel Panel and system

28

A HMIPLC/SCADA based contral panel will also be provided to centrally cantral tha operation of different |
pumps and electrically/pneumatic controlied valves and overall vacwum of each retort lines.

_—AE‘(L
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21

HMI display with mimic (vacuum line and indications for 7 relort, manifold and valve positions, with paperiess

recorder of reputed make with control system for easy access shall be provided. The instaliad licensed
software shall ba provided fior HM | and data recordars.

provided for adequate length by supplier

23,

One reputed make portable-vacuum and leak test system shall be provided with eguipmant to lest
vacuumieaks in various vacuum components in pilod plant. All documentations for SOP, mainfenance,
precautions elc, OEM details shadl be provided. If rqgu!red software support shall also be provided

Drawings and schematics provided in annexwres shall be referred.

0. Miscellaneous pilot plant requirement

sl
Mo

specifications

dascriplion

1

Centralized Controks with
display,

CCR based ceniral controls for furnace, vacLum operations equipped with
computer sygtems, control panels, safely ilems stc shall be provided Refer
layout drawing for location of CCR. This will have all controls of furnace and
acuum sysiem operation,

Air, water amd other
Uliilities -] par
requirement,

Supplier shall provide utilities as per thew design and supplied lems e
compressed line with compressors, cooling water circuils if used in system
supplied. Cooling water circuit includes suilable capacity forced draft waber
cooding unit, hot and water lines, hosa-pipe and fittings to retorts, Pummps,
Pressure gauges, vales shall be used 2 per megjuiraments. Indiidual bal
and cold lines have lo be fitted for each retart for adequate cooling in retort
condensers. Single pomt water line will be provided from main sump for
connections,

Material handling trolleys,

Trolleys, cast won wheak-barrows -05 nos shall be provided along with
tonges For material, hot slag cleaning from retorts. Safety items, i e, helmets
-10 sets, high temperalure —working jackels 10 nos., gloves for high
termparature workings, alc. shall ba supplied. Greases, oils for lubrications
shall be supplied in adequate quantity to be used for 3 least &8 months

Vacuum-bing (MaC: 55)
for briguettes,

Vacuum bing for upie 0.01 mbar shall be provided, with flanges and
detachable KF fitting to be able fo connact with vacuum system of plant for
storage applications. Birs for storing, about 600 kg of briguettes and ~300
kg of magnesium metal spongeirefined ingols. As per designed volume
{eylindrical), nos. of bins shall be provided to meet the requirement,

Pilst plant tocls

All tools for maintenance of pilot plant system provided shall be provide in
duplicate.

Structureiwarking access-
platfarms

Suttable M5 structures, platforms shall be provide towards safe and gase
af working ie. charging the materials to retorl and taking out slag,
condensar, atc. from retorl. Collapsible ladders (aluminium) about 12-15
feel helght, shall be provided for maintenance and operations.
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T. | Twa (3 Ton
[ghantry

crang  #chain
publey operaied) — electric

Suitable lifting system, cvarhead crane aver furnace and hearth-rals shall
be provided towards cperation and makitenance requirements,. This can be
rail mounted able to cover all furnace area including front-hearth movemeant
area (approx.. furnace warking area is shown in fayoul dizgram)

Crane

E. Other technical specifications and general terms and conditions for A,8,C specified and deacribed above

\ith heat resistancalindustrial grade cables and swilches shall be used in all |

1. Cables
connections, Al electrical and electronic connactions shall be of industrial standard
and nomenclzteres/codes shall be used as per sechical circull drawings. Cables
should withstand high temparature industrial- work envikonments,
2 Safely swilchas On furnaces and control panels, wherever required to cul off the furnaces in case
of emergency. Over temperature alarms and indications shall be provided
a MIMIC Display HI Based MIMIC display (computer aystem (latest version OS/RAMIMemary with
15-18" gereens) shall be provided fo visuslize the healing and temperajure of
varipus zonas. Pravisions fports shall be provided 1o exiract dala, connect exiarnal
system and transmit data /control to other devices ff required. Chriginal OEM
scftwares shall be provided wherever used with coples/icenses keys and warranty
4. Final Approved | Detailed Engineering Drawings are ta be provided along with single fine diagrams.
Drawings (FAD) and | For any doubl in specfications or dimensions, CSIR-MML shall be askad for
delailed  Enginearing | clarifications. For dimensional defails and detailed engneering drawings atlached
drawings (DEG) drawrings shall be referred, Single line diagram (SLD) of complete system shall be
provided, Three nos. of A3 SIZE aluminium Boerd printed with SLD shall be
provided, Labelling of all components is mandatory.
5. Power supply by CSIR | Single point Elecirical input upto control {panel) of equipment as per final approved
ML drawings (FAD]} will be provided by CSIR NML, Extension ines as par requiremant
has 1o be drawn by supplier o componenis, Electrcial power points may ba
| prowided at Furnaces, vacuum system and central control room.
B. Cooling water by CSIR | Cooling water @ambient temperature average pressure 2 kglem?
MRIL
i Compressed air BY | Compressors of required capacity alongwith pipelines and accesscries shall be
CSIR MML provided by supplier for operating the pilot plant system where applicabls in the
offered system L
B. Space requiremeants Space as per FAD/engineering drawings wil be provided for equipmant
installations, Layoul diagram shall be referred. Requiremant is to be provided with
FAD to CSIR NML during vedling of design siage only, o
g a. Provisional drawings of components as well as inlegrated system shall be
provided. It is mandatary for bid comparson and selection of technical
gualfications of bids. Mon-submission of initial drawings [based on
tendered drawings) shall subject lo technical disgualification/rejection of bid.
Drawinae and Varbatim copy or reproduction of tendered drnwlngu under supplier's
EE' :En_l“" mg L letterhead will not be considered as bidder's original drawing and

Provisional enginaering
drawings

therefore will net be consldersd for tachnical comparison.
b. Drawings ghall be referred lo the pilot plant lzyoul provided in annexures.
Space marked shall be used for layout drawings.

c. Drawings and schematics provided for various parts (individual and
integrated) of the pilat plant, in eannexures shall be referred. Discussion shall
be held to clarify the dowbis before actual fabrications.
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d. Provisional Bill of material (SOM) shall be preparad and supplied In detall
with technical bid.

Equipment with parls and accessories as per technical spacification and designs
checked by CSIR MML Jamshedpur. Vetting of all mechanical, electrical and
electronic circull-control panel designs ahall be done by CSIR NML before start
of actual fabrication. Space requirements along with any specific requirements
shall be provided with drawings for approval before fabrication. Single line
diagram, CAD drewings {soft and hard copy). Detalled enginesring drawings {3
hard copies and soft copy in adequate storage), All enginesring Drawings must
be vetted by bath participating wendor and by CSIR NML team before actual

Installalion, commissioning, Training (ICT) for vacuum sysiem and (s
parameters defined, tests, and fraining of the equipment with oparafion shall be
provided by wendor lo NML personnel. Macuum systam shall be tested for
continuous running of 10 hrs atleast for cold runs. Atleast 02 nos. hot trials of

Successful ICT by CSIR NML team/s will lead fo_acosptance of system supplied,

For furnaces, safely and maintenance manual (3 hard copées and sofl copy in
adequate storage). Safely cerfificates, material {construction) certificates and
calibration cerificates for tharmocouples, SOPs shall be provided. Overheating
of pumps shall ba indicated on panels and alarms shall be put for such cases to
activate the manual or aulematic switch over to standby pumps in fine. Safety
and maintanance manual (3 hard copies and soft copy In adequate storage).
Safety cerificates, materal {canstruction) certificatas and calioration cartificatas

Operation manual by OEMs of controfiers and olher accassories (soft and hard
copies) shall be provided. Technical delails of all matarials used shall be
provided in 02 sets of equipment manual along with sofleopy. Oparation manual
(3 hard copies and soft copy In edequate siorage). Original Operation manuaks
of OEMs shall ba provided. Maintenance manual of sach component shall be

essantial for operation
and Mainfenance

For fumaces, spare of all elecirical and elecironic cables! Thermacouples/
rays! elecironic Aitings required for instaliation and one sat wrench/LN ks,
Alleast § Thermocouples and eguivalen! digial display meters shall be
provided as spare and part of the aystem, Spare haating elements- 20 nos. SIC
elements to be used in furmace and wire heaters-10 kg shall be provided
alongwith equipment

10. Design watting
conditions and
submission  of  Final
approved drawings
fabrications
. [IET {onsite) ion,
{Imataliation,
CommSSning and
tesling)
furnaces will ba tested during commissioning
12, Salely manuals
for thermocouples, S0Ps shall be provided
13, Operation and
malntenance manuals
and S0Ps
| provided
14. Critical a
Sparesiconsumables

b. For vacuum and controls Spare cables and connecters shall be provided for

sensor connections shall be provided. Spare piranl gauges with ona dual
display 02 nos and spare pressure fransmitters with display 04 nos {all
calibrated) shall be provided as essential spares with system. All wrench and
LM key set to be used for malntenance of vacuum system shall ba provided.
Atleast 20 [wers of vecuum ail and 2 kg of vacuum sesling grease shall ba
provided with equipment, Thres (03) set of O-rings in addition o filted one, with
all technical details (size/material) shall ber‘ provided with vasuum systemn
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supplied. 02 set of Spare Clamps of all connections and fittings size (used in
system vacuum lines) shall be provided as spare. Sparas of all KF filtings shall
be: pravided with equipment, Critical spare list shall be provided with equipment, |

15

Tesl ceniflicates

Wacuum and Leak tes! cerlificales and OEM certificates to individual items In the
vacuum system shall be provided aloagwith equipment. All welding joints shall be
leak proof. Senscrs (PTC/Piani ) shall be calibrated. Retort material test canlicate
abongwith, leak tests, NDT of welding and complets casi-lubes shall be provided

16.

CSIR NML approvals
ar any daubts!
ambiguities

Eor dimensional details, attached drawings shall be raferred, in case of amy doubt
clarification musl be sought before actual fabrication.

17,

Viarranty {Onsita)

Waarranty of minimum 24 months (bwenty four) from successful instaliation and
cammigsioning shall be pravided for equipmenl

All comsumable and non-consumable itemsicomponents should be coverad
under warranty without any exclusion whatsosver,

18

NDAIP

18.

CSIR purchase Rules

The tendered designs and delails is sinclly confidential and shall not be shared to
anyone without permission of CSIR NML, Jamshedpur. An NDA for design and
spacs shall be provided by selectad vendor to NML bafore actual tabrication, Final
equipmant and its designs will be proparty of CEIR NML and hence vendor will be
abiding with non-disclosure tarms of CSIR MNational Metallurgical Labaratony (NML).
AN designs (mechanicalielectrical/ alectronic) and integrated pllol plant wil be
intelectual property of CSIR NML and alongwith MDA for the same, permissions
miust be saught before disclosing informabion to parlies other than C3IR NML or
CSIR at large. This clause has to be agreed by all bidders 1o be considered,

GSIR purchase rules as on dale will be applicable for procurement.

20

Standards and
Talerances

BIS standards shall be followed i conslruclion and fabrication of the item specified.
Tolerances as per standard protocols shall be mentioned wherever required in
designs and fabrications. All electrical and ekectronica connections shall be of
indusirial grade and adhered io BIS standands.

Refarring the specifications and schematics, for all dmensions, temperature and
vacuum levels + 5% lolerances may be considered, f range is not provided or
values are not explicitly mentioned,

21

'.i-.::ceq:utanne criteria:

Inspaction of all dimensional details as PO and final approved drawings
Installation, commissioning and fesiing of equipsweni with all utilities, alongwith
perfarmances of individual subunits till the specified limit of all operational
paramelars,

Mdlzast 02 noa. hot trials will be conducted In presence of vendor's rapresaniatives
after commissioning of item. Successful ICT by CSIR NML teamys will lead o

acceptance of system supplied.
iy
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Guidelines for Fabrication of Ni-Cr alloy steel —special Vacuum Retorts

Code for canstruction far Retort iASI'u!E Saction VIl = Division-1

Materials shall conform to
ASTMIASME specilicatinn

Mill test cerlificates{MTC) shall be furnished during inspection. Compositon tasts
ghall be provided,

Wealding of joinls specifications

Reiorl matarial (fubs, water
condenser, welding, flanges)

Suilable weiding lechnology and procedures shall be used for defecl fras sound
welds of all joints, for which test certificates are also mandatory to submil with
item,

Inspection of all welds shall be carred out in accordance with ASME Sec, WiI|
Division-1

Liquid penelrant Inspection

* Eachweld pase of the butt jomnts of retort is subject to DP lesting and each weld
pass olher than butt weld joints In pressure boundary area of the retort.

= Rootand final pass of etructural welding for nen-pressure boundary area,
Radiography

Complete retort along with wekding shall be subject 1o 100% Radiography. Gamma
rary/ X- ray radiography may be used as per the conditions mentionad balow

a) Sensitivity of 2% shall ba ensured

b} Coverags of 10% ocwverlap to be ensured on either side of weldment
Acceptance level shall be as par ASME Section =V and also mutually agreed by
manufacturer and purchaser.

All test certificates, neluding leak tests applied for qualification shall be pravided in
soft and hard copy with itern. As per technical specifications listed, vacuum

specifiad ehall be tested under cold and hot conditions for acceplance

il
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ACCEPTANCE CERTIFICATE FORM

Mo Dated;

2ubl Cerlificale of commissioning of s

a1 This is to certify thal the equipment as detailed below has/have besn received in good condition along with
all the standard and special accessories (subject to remarks in Para 2). The samea has bean installed and
commisseanad,

(a) Contract Mo, Cialea

{b) Description of the equipment
ch Mame of the consignes

d) scheduled date of delivery of the consignment to the LabJinstts,
) Actual date of receipt of consignment by the Lab./Instts.

i Scheduled date for completion of installation/comimissioning

(g}  Tramning Starling Date
(h) Training Complation Data

(i} Mames of People Trained

(¥ Actusl dale of completion of installation/commissioning

(k) Penalty for late delhvery (at Lab./nsllz. leval)?

{1 Penaliy for late installation (at Lab fAnstts, level ¥

Datailz of acoessanesitems nof vel suppled and recoveries to be made on thal account:

51. Ma. Description Amount to be recovered

02, Tha acceptance test has been done to our entire satisfaction. The supplier has fulfiled his contractuat
pbligations satsfactoriy

ar

The supplier has failed to fulfil his contractual abligations with regard to the following:

fa)
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The amount of recovery on account of faiure of the supplier 1o meat his contractual obligations is as
indicated at Sr. Ma. 3.

For Supplier For Purchaser

Signature ...... i R DR i1 ]y ] e e e o S
PP i e e i BTG it v e 3 i
Daslgnatedn  ..........iciiiianienean Deslgnafion......coivrsmsme s snns
Mame of the fim... .. Mame of the Labfinsit,.

EMBIE: it ety e e S b Date....

1—--.,?1_'
—
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PERFORMANCE SECURITY FORM

MODEL BANK GUARANTEE FORMAT FOR PERFORMANCE SECURITY

Ti,
WWHERENS .« oo sanigs senasanss swsapsyaniris {name and address of the supplier) (hereinafter called “the supplier’) has
undertakean, In pursuance of contract MO, ..o i e vsieeeen B8 L la supply

(description of poods and services) (herein after called “the confract”),

AND WHEREAS it has been stipulated by you in the said contract that the supper shall furnish you with 2 bank
guarantes by a scheduled commercial bank recognized by you for the sum specified thersin as security for
compliance with its obligations in accordance with the contract,

AND WHEREAS we have agread 1o give the supplier such a bank guaranbes;

NOW THEREFORE we hereby affirm that we are guarantors and responsible fo you, on behalf of the supplier, up
matetalof .............. cremnens s (BMOUNL OF the guarantee in wards and figures), and we undertake to pay
you, upan your first written demand declaring the supplier to be in default under the contract and without cavil or
argument, any sum or sums within the limits of (amount of guarantes) as aforasaid, without your needing to prave
of bo show grounds or reasons for your demand or the sum specified therain,

We hereby waive the necessily of your demanding the said debt from the supplier before presanting us with the
demand.

Ve further agree that no change or addition to or other madification of the terms of the contract to be performed
there under or of any of the contract decuments which may be made between you and the supplier shall in any way
redease us from any liabdity under this guarantee and we hareby waive natice of any such change, addition or
modification

This guarantee shall be valid unt the ... . . P TIT Pr ny | e N

{Signature of the authorized officer of the Bank)

Mame and designalion of the officer

Seal, Name & Address of the |ssuing Branch of the Bank

Mote: Whenever, the bidder chooses to submit the Performance Security in the form of Bank Guarantee,
then he should advise the banker issuing the Bank Guarantee to Immediately send by Registered Post (A.0.)
an unstamped duplicate copy of the Guarantee directly to the Purchaser with a covering letter to compare

with the original BG for the comectness, genulneness, ate.
-ﬁ-rr’t(
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