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The Senior Manager (Projeco Purchaseg) Ref: MEE/BVSS/050/2019

Date: 12.11.2019

Open Tender No: MEE/BVSS/050/2019

Due Date: 5% December 2019, 4P

Pre-Bid meeting: - Dated 7.11.2019

Technical Bid opening meeting on 9% December 2019, 9:00 AM al Departiment of Mechanical
Engineering, 1IT-Madras.

Dear Sir/ Madam,

On behalf of the Indian Institute of Technology Madras, offers are Invited for the "Tuwrbomachinery

prototype manufacturing and supply” conforming to the specifications glven in Annexure [A, Annexure
1B, Annexure 1l and Annesuare (1L

Annexure 14 and 1B will be shared with suppliers along with the open tender document. Annexure 11T will be
upipaded before 15™" November 2019,

| ¥ he Bidd

L. Preparalion of Bids: - The tenders should be submitted under two-bid system (ie] Technical bid
and Financial bid.

Il.  Delivery of the tender: - The tender shall be sent to the address mentloned below, either by post or
by courier 5o as tu reach vurollice before the due date and time specified in cur schedule.
The cifer/bid can also be dropped (n the tender box on or befors the due date and tme specified in the
schedule.
The tender box is kept in the office af the:

The Senior Manager,
Project Purchase,

IC & SR Building, 2 floor,
LI T. Madras,

Chennai - 600 036.

.  Opening of the tender: - The offer/bids will be cpened by a cammitree duly constituted for this
purpose. The technical bids will be opened first and will be examined by a technical committee
which will decide the suitability of the bids as per our specifications and  requirements. All bidders
will he invited for opening ol the teclinical bids. For opening the financial bid, enly technically qualified
bidders will be called.
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Prices:  The price should be quoted in net per unit (after breakup) and mustinclude all packing and
delivery charges to the Department of Mechanical Engineering. The offer /bid should be exclusive ol
taxes and duties. The percentage of tax & duties should be clearly indicated separately. Kindly note
that 11T Madras is eligible for cancessional GST and rolevant certificate will be issuetl

In case of import supply, the price shauld be quared without custom duty. 1T Madras is éxempted from
levy af IGST un Impurts and eligible for concessional custom duty [not exceeding 5%) and the price
should be quoted on EX WORKS and CIP basis [stating the Cost, Insurance, Froight separately) and
indicating the mode of shipment

Agency Commission: - Agency commission, il any, will be paid to the [ndian agents in rupees after
receipt of the equipment and its satisfactory installation. Agency Commission will not be paid in
forcign currency under any circumstances, The details should be explicitly shown in the tender
document even in the case of ‘Nil’ cammission. The renderer should indicate the percentage of agency
cammission to be paid w the Indian agent, The Foreign Principal should indicate the percentage of
payment and it should be included (n the basic price quoted originally (ifany).

Terms of Delivery: - The item should be supplied to the Department of Mechanical Engineering,
IIT Madras as per the Purchase Order. Incase of import supply, the item should be delivered atthe
cost of the supplier te our Institutien. The Installarinon/Commissioning shuuld be compleled as
specified in our important conditions,

Technical Bid Opening: The technical bid will be opened on 9% December, 2019, 7:00 AM at the
Department of Mechanical Engineering, IT-Mudras, The linancial bids of those tenderers who are
technically qualified will be epened at a later date under intimation to them,

IIT Madras reserves the full right to accept / reject any tender at any stage withoutassigning any
TEASON.

Yours sincerely,

\’W"'ﬁ WA

2\
The Seui-:;l' Manager (Project Purchase)
IC&5R Building, LT, Madras,

Chennai - 600 036.
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Important Conditions of the tender

1.

The due date for the submission of the tender is 05,12.2019, 4.00 PM.

The offers / bids should be submitted under two bid system (i.e ) Technical hid and financial hid. The
Technical bid should consist of all techrical detalls / specifications only, The Financial bid should
indicate item-wise peice for each item and icshould contain all Commercial Terms and Conditons
including Taxes, transportation, packing & forwarding, installation, guarantee, payment terms, pricing
lerms ete, ‘The Technical bid and financial bid should be put in separate covers and sealed. Rath the

sealed overs should be pul in a bigger cover. The Upen Tender for  “Turbomachinery prototype
manufacturing and supply” should be writlen un the lefl side of the Outer bigger cover and sealed.

EMD: - The EMD (Should be in INR] in the form of Account Payee Demand Draft/Fixed Deposit
Receiptl/ Banker's Cheque or Bank Guarantee for 2% of the quoted value of the item; drawn in
favor of The Registrar-1IT Madras, payahle at Chennal should be enclosed in the cover containing
Goancial bid. Any offer notaccompanied with the EMD shall be rejected summarily s non-responsive.

The EMD af the unstccessiul bidders shall be returned within 30 days of the end of the hid valldiry
period The same shall he forfoired, If the tenderers withdraw their olfer after Uie opening during the bid
validity period. The Institute shall not be liable for payment of any interast on EMD, EMD {5 exempted for
Micro and Small Enterprises (MSE) a5 defined in MSE Procurement Policy issued by Department of Micro,
small and Medium Enterprises (MSME).

When a foreign vendor does not have a local agent in India, he can suhmit a demand draft equal (o
2% ar wire tronsfer the amuovunt to our account as detaited in the attachment (Annexure II} and
enclose the proof with the financial Bid,

Performance Security: - The successful bidder should submit Performance Security for an amaunt of
A% af the value nf the contract/supply. The Performance Securily may be furnished in the ferm of an
Account Payee DD, FI) Receipt from the commercial bank, Bank Guarantee from any nationalized bhank in
Indiz The performance security should be furnished within 21 days from the delivery of the
purchase order.

Performance Security in the form of Bank Guarantee:- [ncasc the sucecssful biddor wishes to submil
Performance Security in the form of Bauk Guarantee, the Bank Guarantee should be routed through the
Beneficiary Dank to the end user bank Otherwise, the Indian Agent of the foreign vendor has to subiil 2
Rank Guarantie from a Natiotalized Bank ol Indio

‘I'he Bank Guarantee should rematn valid for a period of sixty days beyond the date of completion of all
contractual obligations af the supplier including the warranty obligations.

Indian agent; 1T an Indian agent is invelved, the tollowing documents must be enclosed:
Foreign principal’s proforma invoice indicating the commissinn payable to the Indian Agent and nature
of after-sales service Lo Le rendered by the Indian Agent.
v Copy of the apency apreement with the forcign principal and the precise  relationship
betwsen them and their mutual interest in the husiness.
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10.

1,

12

13.

The nffer/hids should be sentonly [ur a mochine that is svailable in the market and supplied to a number
of customers. A list of customers in India and abroad with details must accompany the quotatons.
(Quotations for a pretotvpe machine will not be accepled,

Original catnlogue [nut any pholocopy) of the yubted model duly signed by the principals must
accompany the quotation in the Technieal bid.

Compllance or Confirmation report with reference to the specifications and other terms & conditions
should also he ohrained fram the principal

Validity: T'he validity of Quotation should not ke less than 90 days from the due date of tender.

Delivery Schedule; - The Lenderer should indicate clearly the time required for delivery of the item
[subjected to the executive committee-1l TMadras approval), In case there (s any deviation in the delivery
schedule;, liguidaled damages clause will be enforced or penalty for the delaved supply period will be
levied

Il Lthere s delay, the penalty will be @1Y% per week of delay subject to a max of 10% of the value of
purchase order and if the delay is more than accepted time frame hy HTM, the PO would he cancellzd and
liquidated damages will be enforced.

Risk Purchase Clause:- [n the event of fallure of supply of the item/equipment within the stipulated
delivery schedule, the purchaser has all the right to purchase the item/equipment fram ather sources on
the total risk of the supplier undar risk purchase clause.

Payment:-

(i] Mo Advance payment will be made for Indigenous purchase. However 90% Payment against
Dellvery and 10% after installation are agreed to wherever Uy installation is invelved, In case of
impert supplies the payment will be made only through 100% Letrer of Crediti e (20% payment
will be released against shipping documents and 10% alter successlul installation wherever the
installation is being done).

(i) Advance Payment: No advance payment is generally admissible. In case of specific percentage
of advance payment [¢ requited, the Foreign Vendor has to submit a Bank Guarantee equal to the
amount of advance payment and it should be routed through the Beneficiary Dank to the end
user Banlk Otherwise, the Indian Agent of the forcign vendor has to submit 2 Bank Guarantee
througl a Nationalized Bank of India,

On-site Installation: - The equipment or machinery has o be instzlled or commissioued by the
successiul bidder within number of days (as prescribed by 1) fram the date of receipt of the [rem at site
nfIIT Madras

Warranty/Guarantee: - The offer should dearly specily the warvanty or guarantee perigd for the
machinery/equipment Any extznded warranty offered for the same has to he mentioned separately (For
more details please refer vur Technical Specifications).

. Late ofter: - The ofers received after the due date and tire will not be considered. The Institute shail

not he responsible for the late recoipt of Tender on account of Postal, Courler vr any ulher delay.

. Acceptance and Rejection: - 11.T. Madrzs has the right ta accept the whole ar any part of the Tender or

portion of tie quantity offered or reject [t Lo full withoul assigning any reasaon,
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10. Do not quote the optional items or additional items unless otherwise mentioned in the Tender
documents / Specifications.

17. Disputes and Jurisdiction:

Settlement of Disputes: Any dispute, controversy or claim arising out af or in connection with this PO
including any question regarding ils existence, validity, breach or terminatian, shall in the first instance be
attempted to be resclved amicably by both the Parties. If artompts for such amicable resolution fails or no
devislon s reaclied wilhin 30 days whichever is earlier, then such disputes shall be settled by arbitration in
accordance with the Arbitration and Conciliatian Act, 1994, [Inicss the Partdes agree on a sole arbitrator, within
30 days from the receipt of a written requesl by une Party [rom the other Party to so agree, the arbitral panel
shall comprise of three arbitraters. In that event, the supplier will nominate one arhirraror and the Project
Coerdinator of 1ITM shall nominate on arbitrator, The Dean [C&SR will nominate the Presiding Arbitrator of the
arbitral tribunal: The arbitration proceeding shall he carried out in English language. The cast of arhitration
and fees of the arbitrator(s) shall be shared equally by the Parties, The seat of arbitration shall be at IC&SR [IT
Madras, Chenna

a. The Applicable Law: This Purchase Order shall he canstrued, Interpreted and governed by the Luws
uf India, Court at Chennai shall have exclusive jurisdiction subject to the arbitration clause.

b.  Any legal disputes arising out of any breach of conraer pertaining to this tender shall be settled in Lhe
court ol competent jurisdiction located within the city of Chennai in Tamil Nadu.

18, All Amendments, time extension, clarifications ete, will be uploaded on the website only and will not be
published in newspapers. Bidders should regularly visit the above website to keep themselves updated. No
pxtension in the bid due date/ time shall be considered on account of delay in receipt of any document by
niail,

19, Unsuceessful bidders are required to destray all specificatinns, designs, geometry models, drawings and
all other technical informalion of any nature whatsoever {in tangible or electronic form) pertaining to
this project and certify to the praject team In writing that such action has taken place in accordance with
Lhe ternis ol this open terider.

Acknowledgement; - It is hereby acknowledged that the tenderer has gone through zll the condirions
mentaned ahave and agrees ta ahide by them.

SIGNATURE OF TENDERER
ALONG WITH SEAL OF THE
COMPANY WITH DATE

S5|Page
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ANNEXURE I
CENTRE FOR INDUSTRIAL CONSULTANCY K SPONSORED RESEARCH (ICEISR) ™
INDIAN INSTITUTE OF TECHNOLOGY MADRAS %
CHENNAI 600 036 é

EL ECTROMNIC CLEARING SERVICE (Credit Clearing)/ REAL TIME
GROSS SETTLEMENT (RTGS MENT
A. Details of Accounl Helder

| Name o the Institution Indian Institutz of Tecnnolagy - Madras 5

Comgplete Contact Address Industrinl Consultancy and Sponsorod Rescarch
Indlan Institute of Technnlogy-Madras,

T Madras Campus Post Office,

Sardar Patel Hoad,

Guindy, CHENMNAIL - 60U 035

Telephone No./ Fax Ma.. Tel - D44-2257B355 / Fax - 044-22570545
E- maill 1D of the ' | dricsr@iitm.ac.in o
FO/AO/REG/DIE - o

. Bank Account Details:

| Enstitution Accounl Name (As per Banlk The Registrar, Ind'an Institute of

| Recurd) Techna'noy - Madras -
Accuurl Na, 272216017483

| Account Print Name AT F AL, The Heqistrar ILT Madras
[FSC CADE _ CNRBDOOZ7 22

Bank Wama (in full) Ceanarz Bank

_Hranch Name 1T-Madias Branch .
Complete Branch Address Canara Bank,

1IT-Madras Branch,
IIT- Madrss Campus Past Office,

- Sardar Palel Road,
Guindy, CHEMNNAL - 600 036
MICR Mo. o ) 600015085 |
Accounk Type _ Szvings Account

Certifind that the Institute's cccount is in an RTGS enabled branch.
1 herghy declare that the particulars given above are correct and complele,

Data: Signati.re of the Competent Authgy ';;,i k e
of the Instituton with seal. REGIS Ty, LGS H) ()
ICASR, 117 MADRAS
Certified that the particulars fumnishsc above ame carrect 25 per vur re:ﬁej’ENNA' 500 p35

! re af the Authnorized
" Bank Official wath Bznk Seal,

Phone -+91 (0] 44 257 2069 { A1 FACBD. Fax- +0| (0] 442257 0915 (D457 BIEG.  emal : doomeariiimac o .-;nﬁna-l..n,-..r:wui:.n.ﬁarn
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CENTRE FOR INDUSTRIAL CONSULTANCY & SPONSORED RESEARCH (IC&SR) \
INDIAN INSTITUTE OF TECHNOLOGY MADRAS @

CHENNAI 600 036

K VIIAYALAKSI M)
DEPUTY REGISTRAR (IC&SH) Uc
Project Accaunts
July 5,2019
TO WHOMSOEVER I'T MAY CONCERN

In comeetion with project, US curtency may be transferrod to CANATEA BANK, IIT — MADIEAS
Braach In conuection with [he following details,

FOR TRANSFER OF CUMRENCY US DOLLAR

DPlenze Crodit in UISD (THROUGH)

17 MORGAN CHASE, NEW YORK
SWIFT CODE: CHABUS3I

For credit 1o
USD ACCOUNT Na: 001 — 1393967, of CANARA BAMK IN TERMATIDNAL DIVISION MUMBALI

For Furilier Credii 1o

ACCOUNT NO: 2722100001741 of IFF Clicunai— Swift Cude: CNRBINBBIIT OF THE
REGISTRAR, OT, MADRAS

A1

DEPUTY RV]“?QS'L'HAR{IC & 3R) Ve

This is to culﬂiﬁ‘lﬂﬂ'ﬁhi"tiﬁ :llt_él%mishud ars correel,
Y
. = DERUTY RECISTRAR ([CASR) (Ug)
= S IC & SR, |1 T. MADRAS

CHENNMAI - 600 035

Senior JHHLI.W;M &

]
Canara Bauk T M ras brn 5541

Shane: +91 (0] 44 2257 3083 18061 A NORN  Fac +81 [0) 44 2257 0545/ 3267 3065 emill . deanksi@iimar & wrhsite © hitp fiveadiim.acin
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ANNEXURE IA

Objactive: T'o obtain quatations for manufacturing and assembly of turbomachinery being
designed through [1T Madras and GE collaboration project.

The turbomachinery converts pressure energy ol air inlo rolationdl energy. It consists of | stage
turhine, epicyclic gearbox and drive section. Overall assembly is ~14in long and 10in in diameter.

Work scope:

Quolations are requested for 1 prototype in assembled condition and 1 set of spares per
following requirement.
[nputs provided by [IT Madras and GE Project team:

LA o

CGeometric solid models
Preliminary druwings

Bill of Materials

Standard hardware selzction guide
Assembly process and instructions

Above items will be provided to you through access controlled box folder.
Following items will be provide by GE and [IT Madras project team.

L.
2.
3.

Bearings
Clutch
Turbine seal

Supplier Scope will be us [ollows:

i

2.

Manufacture hardware as per BoM using drawings and geometric solid models provided
by GE and [IT Madras project team.

Supplier can propose alternate manufacturing processes and design changes for
producibility improvement.

Material test coupons (test specimen) manufacturing, test certificates for strength and
chemical composition for rotating parts (Turbine Disk. Carricr Arm, Drive Shatft) and
additivelv made parts are required.

Hezt treatment and other special processes as mentioned on the drawing naotes with quality
check reports.

Parl mspection reports to be submitted.

Procure standard hardware:

a O-rings

b. Wave springs

¢ Bolls

d. Threaded inserls

e.  Nuts (including bearing lock-nuls)

f. Design requirements of standard hardware will be provided in terms of standard

hardware sclection guide. Alternate hardware meeting the requirement will be
considered.
Assembly operations to take place in clean environment using parts manulactured by
supplier, standard hardware procured, and other hardware provided by Gl and 11" madras
TEanm,
Component and sub-assembly level balancing of the rotating components (o a level ol
0.03gm-in for turbine rotor and .09gm-in for carrier arm and clutch assembly.

8§ I'age
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9. Assembly process 1o ereate required interference fits and holt preloads. Supplier to plan for
tooling and fixtures required for assembly if any. Typica! radial interference values are in
the range of 0.001 to 0.002in.

10. Given the raw material lead times, CNC program validations or check runs may be plunned
as needed before machining of components.

L1. It is desirable to perform mechanical checkout runs by spinning the rotor of the prototype
assembly up to 3000 RPM with the help of shop air and under no load conditions.

12. Supplier is required to provide machining, assembly, alignment and balancing support
thraugh the performance lesting phase of the prototype till rated power. The support
activities will include dis-nssembly of the protatype, performing necessary corrections and
reassembling the prototype.

Quotations Reguesied per following guidelines:
Kindly provide the quatations separately for below 3 packages:
1. Package 1: Additive and Cast parts
a. This package includes components that the supplier plans to make through 3D
printing or casting process.
b. Fellowing parts could be considered
i. P.No. 2: Nozzle Ring
1. P.No. 8: Housing, Turbine Exhaust
. P_Nop. 79, Housing, Drive
2. Package 2: Turbine rotor and Gears
a. This package includes manufacturing of following Turbine rotor and gear
components.
i P_No.4; Dise, Tutbine
il. P.No. 5: Shaft, Turbine
. P.No. 33 Ring Gear
iv. P.np. 35 Planel gear
v, P.Np. 42: Currier arm
3. Package 3: Conventiona| Muachined parts & inlegration
a. This package includes manuflacturing ol all the companents not included in
Package 1 and Package 2 above.
b. Procurcment of Standard hardware
¢. Assembly of components trom package | and 2, standard hardware and GE — 1T
Madras provided components into sub-assemblies into sub-ussemblies followed by
final protatype assembly.
d. Perform mechanical checkout runs by spinning the assembly upto 3000 RPM with
shop air under no load conditions.

[f manufacturing supplier is willing to quote for part of the workscope (e.g. only | or 2 of
Lhe 3 packages), they may indicate their preference to do so.
Other guidelines:
1. Manufacturing suppliers may engage other suppliers for components manufacturing snd or
special processes following NDA process meeting GE & [IT Madras Collaboration project
requirements. Other suppliers need te be ready to enter into NDA with the projeet team.

9| Page
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2. Ifthe supplier has capability te perform sub-system and/or prototype level performance
testing, they may indicate their capabilities for further discussion on testing requirements
with the IIT Madras and GL project team.

3. Supplier shall extend maximum assistance, cooperation and provide full transparcney te
the GE and [IT Madras project team during the prototype development. Project team may
depute personnel at the supplier site during the manufacturing process 1o witness the
quality of workmanship and understand the processss followed.

4. All eehnical communication to take place through box folder, Use of emails, what's app
ar other social media tools Tor sharing, exchanging project technical information like
drawings, speeifications. photos ete, with GE or internal 1o (he supplier organization is not
acceptable. Mode of communication with supplier’s sub-contraclars [or exchange ol
technical data should be approved by GE-1IT Madras project team.

5. Supplier shall share with GE-1ITM projeet team, weekly update reports to substantiate
prototype development progress in the form of photographs. manufacturing documents,
testing reports.

a. There will be joint project review at a monthly frequency between the GE-[IT
Madras project team and Supplier.

b. Meonthly project review meeting shall be at Supplier premises or at supplier’s sub-
contractor premises as needed.

6. Unsucecessful bidders are required Lo destroy all specifications, designs, geometry models,
drawings, and all ather technical information of any nature whatsoever (in tangible or
electronic form) pertaining to this project and certify to the project team in writing that
such action has taken place in accordance with the terms of this open Lender.

10| FPa
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Attachments:

Following inputs are provided for quotation purposes only through access controlled box folders.

Kindly note the Tollowing while referring to the geometry files and drawings:

I. Geometry Solid models are preliminary and intended for RFQ purposes only.

2. Fillets, chamfers and break-edges are not modelled at all locations and will be added
before final machining release.

3. Use the drawings provided for datums, notes, special process requircments, and tolerances.
Additional dimensions and drawing views may be added before the machining drawings

are 1ssued.

4. Final drawings and geometry models will be provided at the time of PO placement.

Machined Parts (Matcrial — Refer drawings)
Following drawings and eeometry solid models are provided through box folder.

Part Part Name QTY | Geometry Solid models in Dwg File in pdf format (file
No. stl format (file Name) Tame)
| Housing, Turbine Inle| 1 1_HOUSING, TURRINE INLET 1_HOUSING, TURBINE INLET
oulel CUTER VO QUTER_\2
2 Mozzle Ring 1 2 NOZZLE RING_VD 2 NOZJLE RING V2
3 Liner, Flow path i 3 Linzr, Flow path VaQ 3 Liner, Figw path VO
L Disc, turbins | 4 Dise, lurbine Wi 4 Dhise. turhine VO
4 farge | Dise, Turbing forge 1 MNA 4_Dise, turbineg_Forged
Part_V(_Dwg
3 Shalt, Turbine 1 3 Shafi, Turbine VI | 5 Shaft Turbine V0
[ Mut = countorbare, 1 fi_ Mut-Counterhore, Turbine
Turbme
7 Ring. Containment 1 7 Ring. Comanuent Vi 7 Ring, Confzinment VO
8 Housing, Turhinz | 8 Housing, Turbine Exhaust VO 8 Houvsing, Turbing Exliaust V2
LxBaust B
g Axial Cutter 1 9 Axial Cutter VO | 9 Axial Cutter V(I
] Sleeve, Turhine 1 12_ Sleeve. Turbinz Bearing: V0 12_ Sleeve. Turbine Bearing VO
Beanng
20 Sleeve/Spacer. Turbing | 10 Sleeve, | wbine Braring 20 Sleeve Turhine Dearing
Bearing Rotating Rotaling V0 Rozating VD
i llowsing, Cearboy 1| 31 Housing, Gearbox Vil 31 _Housing, Gearboy V2
32 Sleeve, Gearbox 1 32 Slesve, Gearbox Housing V0 32 Sleeve, Goarhox Haosing_ Vi
Houwsing
331 Dear, ring ] 35 Gear, ving_ Vil 33 Gear, ring V0
35 Gear, Plane 3 35 Gear. Plangt_VU 33 Gear, Mlanct VO
36 Begring Sleeve 1 36_Bearing Sleave VO 36 Beuring Sleeve Y0
38 Twust washzs, 2lanzt ) 34 Theost washer, planet gear V0 3R Thrust washer. planet gear VO
QEsr
42 | Carrier arm | 42 Carder arm_ V0 42 Carrierscm VO
61 lonzr ring, Clutch | 62 Inner ring, Chiteh VO 2 Innzr ring, Cluteh_V0
3 Cluter ring. Cluteh | 63 Outer ang, Clulch V0 63 Outer ning, Clutch VO
66 Lock Mul, Cluten inner 1 66 Lock Nut Cluich inner Ring V0
Ring
67 Retention Ring, Inner ] 67 Relention Ring, Inter Cluteh 67_Reteation Ring, Innzr Clutch
o Cluteh hearing bearing VO betring VO
08 Reteation Ring. Outer | 68_[tetention [Ling, Outer Cluteh 68 Retention Ring, Quter Clutch
Cluteh bearing bearing Vi bearing Vi
[ [irive Shafl ! 71_Drive Shalt V0 71 Drive Shalt %0
75 Oulpul Shall | 73 Output Shaii_VD 75 Quiput Shalt Vo
76 Dirive Spline l 76 _Drive Spling VO 76 Drive Spline VO
77 Haoltes Threaded Shafi [ 77 Tlalder Threaded Shaft V() 77_Holder Threaded Shaft V(0
79 Housing, Drive 1 79 Huusing, Brive V0 74 Housing, Dnve V2
85 QAD T | &5 QAD VO £3_QAD_V{

Standard Hardwate list:
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Part Part Name Size & Spec Material Quantity
No.
6 Nut — counterbore, 516 -24 UNJF 3A | A280 1
Turbine, 6 Nut—
Counterbore. Turbine
14 | Lock Wut, Turbine bearing | Compatible w/ [ avw Carbon Steel I
14 Lock Nut, Turbine bearing
bearing VO
15 | Bolt. Exhaust Housing #8-32 Thread 0.164" | 18-8 Stamless Steel | 4
ia
6 | Bolt. Inlet Outer Housing | #10-32 Thread 0.190" | 1B-B Stainless Steel | 8
Dia
17 | Nut, Inlet Quter Housing #10-32 Thread 0.190" | 18-B Stainless Sweel | 8
Dia
8 | Pin Dowel, Flow path Dia.l X .12 1B-8 Stainless Steel |2
Liner
19 | Nut insert, Inlel outer 28 LINJF 38 —3/8-  A286 8
housing 16 UNJF3A
21 | Wave Spring, 8.00 IN Bore -7.19 17-7 Stainless Steel | 2
Containment Ring IN Shaft <120 [Lbs
Preload
22 | Nut insert, exhaust 14-28 UNJF 3B - 3/8- | A286 4
housing 16 UNIFZA
23 Wave spring, Turbine 3.0 IN Bore —2.76 IN | 17-7 Stainless Steel |3
bearing pre-load Shatt - 250Lbs
Preload
34 | pin, ring gear anti-rotation | Dia . 1873 X1.25 18-8 Stainless Steel | 2
37 | Retention Ring, planet Spiral Cxternal Ring | 302-Stainless Steel | 3
gear 812 Shafli Dia, Thk
031 e |
4] | Lock Nut, Bearing Carrier | Compatible w/ Low Carbon Steel 1
Arm; 41_ Lock Nut, hearing
Bearing Carrier Arm V0
44 | Wave Spring, Preload 1.00 [N Bore -,855 17-7 Stainless Steel | |
Shaft Bearing IN Shalt — 100Lbs
Preload B
45 | Lock Nut, Bearing Shaft Compatible w/ Low Carbon Steel 1
Turbine: 45 Lock Nut, bearing
Bearing Shafl Turbine
66 | Lock Nut, Clutch inner Compatible w/ Low Carbon Stec! |
Ring; 66 Lock Nut, bearing
Clutch inner Ring V{0

12 P
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Part Part Name Size & Spec Material Quantity
Na.
69 | Insert, Outer retention ring | 10-32 UNJF 3B — A286 g
5/16-18 UNIFZA
70 | Bolt. drive shafi 1/4"-28 [INJF 3A Stainless Steel 12- 8
Point Screw
73 | Lock Nut, Drive shaft Compatible w/ Low Carbon Steel 1
bearing; 73_Lock Nut, bearing,
Drive shiaft bearing VD
71 | Wave spring, Preload 4.2 IN Bore = 3.5 IN | 17-7 Stainless Steel |1 |
drive shaft bearing Shaft - 100Lbs I
Preload
78 | Lock Nut, drive spline; Compatible w/ Low Carbon Steel 1
78 Lock Nut, drive bearing
spling_ VD
80 Bolt, machine — double 2500-28 UNIF-3A | Corrosion and heat | 8
hexagon extended washer resistant nickel alloy
head per ANVI55662
81 | Dowel Pin Dia .312 x 1.00 18-8 Slainless Steel | 2
82 | O-Ring ID Dia 8.237 IN Rubber 2
. Fluorocarbon
83 | O-Ring ID Dia 6.737 IN Rubber 1
' Fluorocarbon
B4 | O-Ring ID Dia 1.489 IN Rubher 1
| i _ Fluorocarhon

['or guidance on standard hardware seleetion sce attachment “MAYBACH_A'1'S Standard
hardwares.pdf . Allernate standard hardware meeting the requirements can also be considered.

[IT Madras & GE Supplied Hardware:

Part Part Name Quantity
No.

10 | Seal Stator, Turbine |
11 | Seal Rotor, Turbine |
13 | Bearing, Turbine 2
39 | Bearing Set, Reller Planet 3

(rear

40 | Bearing, Carrier arm I
43 | Bearing, Shaft Turbine !
61 | Sprag Clutch |
64 | Bearing. Ball Clutch 3
65 | Bearing. Roller Clutch |
12 | Bearing. Drive shaft |
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Annexure 1B

Supplier needs to complete attached checklist and attach it along with the 1cchiical bid.

Kindly include relevant experience to make your responses more complete.
Paclkage 1 (Parts manufiactnred throngh additive or casting approach.)

Sl
No.
|

Question

Response from the Supplier

‘Which parts are you
plarining lo manufacture by
3D printing process?

(28]

Where do vou plan to
perform 3D printing of the
parts?

el

What 3D printing process
do you plan to use? On
what machine model?

Where do you plan to
perform the post processing
{(support removal, heat
treatment ete.) of 2D
printed parts?

Where do vou plan to finish
machine the interface
features ol the 31 printed
parts?

What manufacturing
process da you plan lo use

| for part No. 2, nozzle ring?

How do you plan to
perform and report nozzle
airfoil inspection summary?

What surface finish would
you be able to achieve on
the airfoil surfaces of part
No. 2, Nozzle Ring and
flow path regions of part
No. 8, Housing Turbine

E.xhaust?

What inspection process do
you plan to usc for
inspection of flow path

regions of part No. 8,
Housing Turbine Exhaust?

14| Page
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Puckage 2
Components: Disc, Turbine (I'. No. 4); Shaft, Turbine (P. No. §); Gear, Ring (P.No. 33);
Planct, Gear (P. No. 35); Carrier Arm (P.Nn. 42)

ol
No,
1

Question

Response from the Supplier

What raw material form do you plan
Iy use Tor lurbine dise component
(P. No. 4)7 refer drawing 4_Disc,
turbine Forged Part VO Dwg pd[

L]

Where do you plan finish machine
lo machine turbine disc component
47

Ll

How do you plan te perform, and
tepart turbine AF (Part 4)
inspection summary as specified in
drawing?

What manufacturing process do you
plan to use for machining turbine
disc internal spline leatures for parl
47

What manufacturing procEss do you
plan to use for planel gear purt 35
and sun gear tooth part 57

What manufacturing process do you
plan o use lor ring gear part 33
internal tooth machining?

= |

What manufacturing process do vou
plan o use for sun shaft Part 5
external spline features?

How do you plan to verify the
carburizing hardness and case
depth?

10

- What inspection process do you

plan to use lor verificatian of gear
tooth and spline features?
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Package 3
Machining of compouents not covered in package | and 2, Standard hardware procurement,
assembly of the entire product.

SL Question Response from the Supplier
Mo.
| What manufacluring process da

you plan to use tor machining
external spline tooth features on
output shaft part 75 and Drive
Spline purl 76

2 What manufacturing process do
you plan to use for machining
internal spline tooth features drive
shafl part 717

How do you plan to inspect spline
tooth profile?

4 What processes do you plan 1o
followed for interference fits

' (Thermal, press fits) creation?
Deseribe the lacilities/capabilities
you have in your assembly shop?
You may include intformation on
oven, chiller size, capability, press
capacity etc.

5 What Assambly process are
planned bearing assembly and dis-
assembly?

6 Whalt tools do you plin 1o use for
applying required amount of pre-
load?

7 Do vou have dynamic rolor
balancing capability in your
facility? Do you have experience
in rotor balancing per Grade 2.5

Quality of ISO 19407

LR |

Creneral Questions

Sl Question Response from the Supplier
No.
1 Which companents do you plan

to outsource?

2 Which special processes do vou
plan to outsource?

3 What is your conflidence level
about completing the project in 4
months from PQ. Indicate your
tolerance band in terms of +/-
number of weeks from 4 months.
e Have vou reviewed all non-GE
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standards and specification
mentioned in the drawings?

What [nspection capabilities do
you have in your facility? Are
they approved by NABLY

What inspeclion processes do you
plan to conduct outside your
facility? Arc the facilities already
identi led?

How do you plan to inspect
thread features on different parts?
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