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S TRIEM0T 9T fohaTaa Sdd digd SfdRed AT & IdIg- dUl YA 8q
=91 1 YR BT STHAYI [ 3N 3MTS]

INVITATION FOR EXPRESSION OF INTEREST [EOI]

FOR MANUFACTURING AND ASSEMBLY OF SPACECRAFT STRUCTURE
INCLUDING THERMAL TESTING AND IMPLEMENTATION ACTIVITIES

JIHRIG IWE $& [ 3R TH W], (@@ 9 TR IWE &%) IH YR T8 Bt
S Heh U1, f[aehTy, TR T ULI&I0T & foly HRd TRBR & HdRer [aHNT & dgd HRd 3iaRe
ST TS (GIRN) BT 30N 6% g |

U.R. Rao Satellite Centre [URSC] (Formerly known as ISRO Satellite Centre), of
Indian Space Research Organisation [ISRO] under Department of Space,

Government of India is the lead Centre of ISRO for Design, Development, Fabrication
and Testing of all Indian made Satellites.

39 3N 3018 1 7 I5=9 I Ul TH g & U & Sl Ugd I 81 g 3R TH /38 & WY qHgilell
JO( T 3 ) U 53 § 3% 3rarman 3y Sifafvad fasharatt ol Ugam-r quT 3gdl Ua Bl
8| TR ok S &SI URIe0r quT ST fhatdhany dfgd Sfaer™ IRast & Sdre aul
TS BT BT HR Thd § Ppad d & 39 S 37 311 & fog ufafsear 2 g 31 0t T g & g 3R
T /3R & WY U 9/ daT U fhT 8 9 59 S 3ff offs § YT 81 o 9hd 9k 39
GRT TR § 3 3118 IR R =751 faar S|

This EOI is primarily aimed to identify and qualify additional vendors apart from PSUs
already having Memorandum of Understanding (MOU) / Contracts with URSC / ISRO.
Domestic vendors who can take up manufacturing and assembly of spacecraft
structures including thermal testing and implementation activities shall only respond to
this EOI. PSUs having MOUs / Contracts with URSC/ISRO for manufacturing and
assembly of spacecraft structures shall not participate in this EOI and their EOIs will
not be considered.

3 3f1 32 TxaraS # oY faavur Iuasy g1 o gAR dE91Se www.isro.gov.in  ([Afder Aifed &
ded ) dl www.eprocure.gov.in WWWM @rmmww?ﬂ

Brief description is available in the Eol document which can be downloaded from our
website www.isro.gov.in (under ‘Tender Notices’) or www.eprocure.gov.in (Central
Public Procurement Portal).
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fopaTehaTTl &1 3! dRE THSH 94T HIs Aae &l al SUBT ARV & gq, I 3R 9 IWE &
GR1TH Ud - Sl 9o o1 Sare fhar Sem|

A Pre-Eol meeting will be arranged by U.R. Rao Satellite Centre, Bengaluru in order
to have a better understanding of the activities involved, clarify doubts, if any.

dguRid, fAafeiRad gar &1 fawR ¥ gw51 31 sifiaafdd & &u H faharsil o1 uxgd &1 8|

Subsequently, the vendor(s) shall submit the response to Expression of Interest along with the
following information in detail:

1. | ISl UQ & 1Y B, T, ST, 99 3ATS

Registered address with Phone, Fax, Email, Web etc.

2. | Hu Dt RYfa(O vy g /et yrierRl/ st for/snfe) & e w@nfia
YR, IS & MdRT® &1 A @ udl 3117 |

Company Status (PSU / Proprietary / Partnership / Private Ltd., etc.) with

Name and Address of Proprietor, Partners, Board of Directors etc.

3. | Geant: (@) HRAN (@) faeei: IR g I | Uia=id @fe ot a

Associates: (a) Indian (b) Foreign. Percentage of business partnership (if

any).
4. | T IuHiadrsll &1 Yt & AT I Tl R SHb Gudh Afad/N

List of Major Customers with full address and their Contact

Persons/Details.

5. | ARG AU FT W@/ foharhard aa g STAsidl & &R
Details of Infrastructure Facilities owned / available to carry out activities.

6. | TdIdH At Raé ot ufd Ifgd fUsd dF faxdia o (31 A 2024 &1
T 9) gq T WRiférd fa<ia faavor

Audited Financial Statements for the preceding Three Financial Years (year
ending 31 March, 2024) with copy of latest Annual report.
7. | Suctsy fa<iig &M /01 gfaemg

Financial Capacity / Credit facilities available.

8. | S F AW I U

Name and Address of Bankers.

9. | AR T Fore SN Tairdid &

Trade Association to which industry belongs to
10. | w1/ faspl/oh T & Usiierur qut U= Je
Establishment/Sales/GST Registration and PAN Number.

11. | AUR BT UhR
Nature of Business

12. | 1A IR/ B 3 Pl AFTBRI
Any other information of the industry/ies consider relevant

13.| oA T SR IR & & B! WYA: Ied HRd gU HUdl & Mwred

The Profile of the Company/ies clearly bringing out the areas of Strength

and Weaknesses

14.| 3 37 318 | HNT A ¥ WHeAIHT db1! 3R WSS &

Self-Assessment Technical and Organisational competence to take part in
the EOI
15.| 3 3t 3115 H g1 SfeviRad ufafsar wrd

Response forms as mentioned in the EOI
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. 301 3Ims. ufafshar &1 IHTIA/Completion of the EOI Response:

a. HUHl/ BHI Bl FelTE & Ol & b d S.901.3m8 axarden # Mfgd wwt srgewr; fFam
g T[d; BIHY; AT a7 3= Ja13 HI AFYaD Ue | T AT SITQ b
.311.37TE B TR Bl IUD MG B T IR THI & 1Y 53113718 G&d1doll ol
YA (LT T T &b SURId 81 foba1 Tar 8|
The Company/Firms are advised to study all the instructions; Terms and
Conditions; Forms; Requirements and other information in the EOl documents
carefully. The submission of EOI shall be deemed to have been done after a
careful study and examination of the EOl documents with full understanding of
its implications.

b. 3T 3.3M.3M & forg ufafrar quf aur wft uegeht o ufvguef g1 =nfRw) S.8hems .
GXTAYl GRT SHTARISD Ja137 DI 1 URd B a1 Gt TRE ¥ $.301.3115 gxardolt
o I e ufdfrara® | 81d g HRAT HU/HHT & SRAHT TR G AT
Y GEI1ASl DI Sdipid Ht g1 Geball g
The response to this EOI should be full and complete in all respect. Failure to
furnish all the information required by the EOl document or submission of
proposal not substantially responsive to the EOl documents to every respect
will be at the risk of the Company/Firms and may result in rejection of the
document.

c. TRd 8.301.9m8 & quft guf IR Tvean foraT § auT Wfighd geaient g1 gxaneiia
R

All the pages of the EOI submitted must be numbered and signed by the
authorized signatory.

d. $3M3ME & Idy H TR H1 T=d A1 & YT Told! gRT WRgd T v=mia
3.311.3(T8 RdiPpid & 3 B
Canvassing in connection with the EOI be strictly prohibited and such
canvassed EOI submitted by the Agency are liable to be rejected.

gd-3 oS 3t 35%:

TS Jd-3 31 3T Yo & haTmatl & 33l TRe THEH, S IS Jog 8l df SUPT R B
JUT SRV FhATH AT Bl B 8 AT AH-ich] (ARl Bl A & g 3R Id IUUE H%, GRI
T& Yd-aiell 53 B SHRTeH faham T gl

Pre-Eol Meeting:

A Pre-Eol meeting is arranged by U.R.Rao Satellite Centre, Bengaluru in order to have a better
understanding of our Invitation to Eol document/activities involved, clarify doubts if any, and
other allied technical details for carrying out the activities mentioned above.

TP fachdisl ¥ 3Ry B f 3 I foriep, THg 9 ®id R yd-aielt 9% T YT I
The interested Vendor[s] are hereby requested to take part in the Pre-Eol meeting on the
Date, Time and Venue mentioned here below:
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7d 3§ off 3% 9o feAi®

Date of Pre-Eol Meeting : 01.10.2024 (HITAAR/Tuesday)
I 9 - ©10.00 o
g 3R 9 ITIE g
TI.UUd TRUE IS,
ICEISENESICY
ST - 560017
Time & Venue : 10.00 Hours IST

U.R.Rao Satellite Centre,
HAL Airport Road,
Vimanapura Post, Bengaluru — 560 017

WEoN o oo FRUTTS IR HUT ISR AR gu - )
U 080 25084027
3-Hd : pso_b@ursc.gov.in

Focal Point for Pre-Eol Meeting: Purchase & Stores Officer (Group-B)
Contact No. 080 25084027
E-mail: pso_b@ursc.gov.in

Ay e & Ugd gd aidil d6® & YR o ard Ufaieal & faavor QRem Wiepid &1 ey
3 g IRt - 1 3 RARY 906 afdt B Fuar Judw B b F TR B g € - o
3{TS 9% H YT o g "WIeR U= "M R | Siell T aTal/du-/ATe ¥ g ufafafd, &t
T (AT bhad &l (2) (T deb-iicbl T Th faitd) b HIHd g AMig Ul

Interested Vendor[s] may please provide the details of the representative[s] taking
part in the Pre-Eol meeting well in advance prior to dates specified in Table-1 to the
Focal Point in order to arrange for Security clearance. Vendor[s] representative shall
carry an “Authorization Letter” for attending the Pre-Eol meeting. Member

Representative shall be limited to maximum of two (2) per bidder/
company/organisation (one technical and one financial).

faohar gRT qd < 3if 31 YBdIs, Ud do6@ &1 fa-id & 05 a7 Ugd g 3R T . & A TS St
(pso_ b@urscgovm)WWﬂT%’QlW:ﬁ?ﬁWWlﬁqﬁ@-ﬁﬁ EﬁéGﬁ&ﬂ'SQ%m
Qd-1/RAH & $FRIY IR fa=R 81 faar Sie |

Pre-EOI Queries from vendor [s] shall reach URSC 15 days prior to date of Pre-EOI
meeting to Mail ID: pso_b@ursc.gov.in. Please note that request for “Pre-
ponement/postponement of Pre-Eol meeting” will not be entertained under any
circumstances.

g fashal Sl ft WRT A @ 8,3 oY ¢ P I W IufRd 31 g 3R TF /W gRI
frdt +if TR & uRagd & aa=IT A8 Bt S|

The Interested Vendor[s] who are participating are required to be present on their
own. No transportation will be arranged by URSC/ISRO.

arfereT Table-1

$ off ofr$ faa=or &t gl

Submission of EOI Details

Td - 3 3 3MTs WPia 17.09.2024 10.00 HRS IST
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Pre-EQI clarification

7d $ Sff oS 95 - 01.10.2024 10.00 HRS IST
Pre-EOI meeting

3 3T 35 &1 wfafehar &1 uRgfa & fa sifom fafy 06.12.2024 10.00 HRS IST

Last date for submission of response to Eol

g 31 1S & WieH i fafd 06.12.2024 10.30 HRS IST
Opening date of Eol

£ 3l 3 ¥ forw Tof ufafran g ok we @ & R Ry wa W U 1 =1fee auT SRl i
YT GHY & §1G T8I | HUTT 30 HIER 51 3 31 3118 bl gHR Sfedirad Hasi Jwar auT fad diie
A Gy fAfder guF & 9y faga Bear/dmde/fier Wt tRdd w31 siawe § Sferad
o 9 27l & AR $ 31 315 & 1w gAR dgy qu fad fafd & Hw ford|

Complete response to EOl must be received at URSC to the address given below, not later
than date and time specified above. Please submit your sealed EOI, in the Tender Form
enclosed here along with the descriptive catalogues/pamphlets/literature, superscribed with
our Ref. No. and Due Date for EOI as per the terms & conditions mentioned in Annexure.

d. Uy, g d YR Sr. Head, Purchase & Stores
g AR M9 3UUs &% U R Rao Satellite Centre,

U9 ¢ U TORUIE g
HAL Airport Road,

fIHMIRT 1%, STe®560017-, HRA

Vimanapura Post, Bangalore — 560017, India

3 3if 3173 & forw ufaforar ® Yud sufdd & 911 & 1Y, UG, et Yuh TG dUTs - Hd Ud &
1Y BT AR

Response to EOl must also include the name of the point of contact, together with the
designation, appropriate contact number and e-mail address.

Y TRATd 1 d-3 31 3T 38 P U H Ugd foma 711 81 91 SRUT 5w 387 @t if¥oafad &l
WHR qT SRABR B BT HYBR g 3R TY It 3R 37T 3|

This proposal is initiated as a Pre-Eol Qualification. URSC reserves the right to accept or reject
all or any such "Expression of Interest” without assigning any reasons what so ever.

ST 31 3 & foIE afg DIs S TH/SHARY g, df S THAR JGATSC www.isro.gov.in
TR STl SITaTT |
Addendum/Corrigendum, if any, to this Eol, shall be hosted at our website, www.isro.gov.in

fEpamR: 39 smHu & oSl iR fo<t ergare & fawma ar sivfa & oma & SISt uTe &1
R /T STQ|

Disclaimer: The English version shall always prevail in case of any discrepancy or
inconsistency between English and Hindi version of this Invitation.

Ssd/-
afl¥g, Uy, pO 9 HeSR
SR. HEAD, PURCHASE & STORES

Page 5 of 5



Doc. No: STG/EOI/01/2024

Government of India,

Department of Space,

U R Rao Satellite Centre [ URSC ]

HAL Airport Road, Vimanapura Post,
Bengaluru - 560 017

Expression of Interest [EOI]
for
Manufacturing and Assembly of
Spacecraft Structure including Thermal Testing

and Implementation activities

August - 2024
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Note to Vendors

This EOI is primarily aimed to identify and qualify additional vendors apart
from PSUs already having Memorandum of Understanding (MOU) / Contracts
with URSC / ISRO. Vendors who can take up manufacturing and assembly of
spacecraft structures including thermal testing and implementation activities shall
only respond to this EOI. PSUs having MOUs / Contracts with URSC/ISRO for
manufacturing and assembly of spacecraft structures shall not participate in this EOI

and their EOIs will not be considered.

The Vendor is advised to read the EOl documents, terms and conditions and other
details carefully relating to the work to be executed for spacecraft structure
manufacturing and assembly activities including thermal implementation activities.
The vendor shall be deemed to have known the nature, scope and magnitude of the
work. Vendor should express the interest only if they consider themselves eligible
and if they are having required facilities and documents as per the EOI. The vendors
are required to study EOI document and express interest after carefully examining all
instructions, required infrastructure, facilities demanded, eligibility criteria, forms,
terms, standards and specifications as per the EOl document with full understanding

of its implications.

If the vendor is found ineligible after opening of the EOI, their EOl document shall
become invalid. EOI which are not in compliance with URSC EOI conditions shall be
rejected, without assigning any reasons thereof. Failure to furnish all requisite
information and/or documents shall result in rejection of their EOl. U R Rao Satellite
Centre [URSC], Bengaluru reserves the right to assess the capability of the Vendor in
view the overall interest of URSC. In the event, the vendor capability and capacity
are found to be unsatisfactory; URSC reserves the right to reject the EOI response

by the vendor, without assigning any reasons thereof.

The requirements stated herein below are preferable specifications and URSC
reserves the right to request for any additional information and also reserves the
right to reject the EOI response of any vendor, if in the opinion of URSC, the
qualification or data is incomplete or if the vendor is found not qualified to
satisfactorily execute the work. The vendor shall bear all costs and expenses

associated with preparation and submission of EOl document including post EOI
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clarifications, discussions, technical and other presentations and URSC shall in no
case be responsible or liable for such costs, regardless of the outcome of the EOI
process. Also, the vendor shall not be entitled to claim any costs, charges and
expenses incidental to or incurred by them in connection with the submission of the
EOI. URSC may modify or withdraw the invitation to EOI.

At any time prior to the deadline for submission of EOI, URSC may for any reason
on its own initiative modify the EOIl document by an amendment. The amendment
shall be notified in writing or e-mail to the Vendor or uploaded online on the specified
website. URSC shall bear no responsibility or liability arising out of non-receipt of
the same in time or otherwise. Notwithstanding the above, URSC may at its
discretion extend the deadline for submission of EOI in order to provide reasonable

time to Vendor to consider the amendment in preparing the EOI.

All the EOI must be submitted before the time and date fixed for the receipt of EOI as
set forth in the EOI document. URSC shall not be responsible for non- receipt of EOI
due to any type of delays and it shall be the sole responsibility of the Vendor to
ensure delivery of the EOI within the time fixed. URSC reserves the right to accept
or reject any of the EOQI either in full or part without assigning any reason thereof.

EOI received after stipulated time and date shall be rejected.

Vendors may contact Senior Head, Purchase & Stores (Sr. HPS), U R Rao Satellite
Centre, P.B.N0.1795, HAL Airport Road, Vimanapura Post, Bengaluru — 560 017, on
all working days between 10.00 Hrs to 16.00 Hrs IST for any clarifications related to
this EOI. The Contact Phone No is (080) 2508 4005 / 6108 4005 and email ID is:

srhps@ursc.gov.in. EOl documents will be available in ISRO’s portal. Interested

Vendor may express their interest. Upon successful completion of the EOI process,
URSC may release an RFP / tender based on the revisions in the specifications and
other terms as may be agreed upon/felt necessary during the process of the EOI and
EOI evaluation. URSC reserves the right to make necessary modification(s) in the
specifications/terms at the time of release of RFP or not to release an RFP as a
sequel of this EOI. All other standard commercial and regulatory terms and
conditions will be released as part of the RFP, which need to be complied and

responded by the vendors in the RFP response.

6|Page




The EOI shall be complete in respect of all technical specifications, instructions,
drawings, pamphlets and catalogues, as per the EOIl document. Failure to furnish all
information as per the requirements of the EOI document and submission of EOI not
substantially responsive to the EOI document shall render the EOI/Vendor liable for

rejection. EOIl by way of fax/e-mail shall not be accepted.

Vendors should send their EOI in a sealed envelope by Registered Post with

Acknowledgement / Speed Post / Courier to the Postal address given below:

Senior Head, Purchase & Stores (Sr. HPS),
U R Rao Satellite Centre, P.B.N0.1795,
H A L Airport Road, Vimanapura Post,
Bengaluru - 560 017

Vendor shall clearly mention the EOl Number and due date on the sealed envelope.
The Vendor should provide the Name of their Bankers along with their EOI

document, if required by UR Rao Satellite Centre [URSC], Bengaluru.
The vendors need to get enrolled in ISRO’s EGPS portal to submit their offer online

during tendering / Request for Proposal (RFP) stage. Vendor needs to have Digital

Signature Certificate and corporate e-mail ID as detailed on ISRO’s EGPS portal.

*hkkkkkkkkhkkk
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Chapter-1

Introduction and Scope of Work

1.1 EOI Objective

URSC is planning for realization of Spacecraft Structures by outsourcing of structural
manufacturing and assembly activities including thermal testing and implementation
through Indian industries. Outcome of this EOI is to identify and qualify additional
vendors apart from PSUs already having Memorandum of Understanding (MOU) /

Contracts with URSC / ISRO for the above mentioned activities. Request for proposal

will be sent only to those vendors qualified though this EOI.

1.2 Introduction to Spacecraft

U R Rao Satellite Centre [URSC] is the lead Centre of Indian Space Research
Organisation [ISRO] responsible for Design, Development, Assembly and Integration
of Spacecrafts for various applications. URSC has two campuses viz., Main campus
located at H A L Airport Road and ISITE campus located at Marathahalli, Bengaluru
hereinafter collectively referred to as ‘URSC’. The specialised teams of scientists,
engineers and technicians at URSC have built advanced satellites for various
applications in areas of tele-communications, television broadcasting, VSAT
services, tele-medicine, tele-education, navigation, weather forecasting, disaster
warning, search & rescue operations, earth observations, natural resource

management, space science and interplanetary missions etc.

The Satellite Programme at URSC is categorized into:
o Geo-Stationary Satellite Programme
e Satellite Navigation Programme

e Earth Observation & Small Satellite Programme

Vendor shall provide required support as per the scope of work without

compromising on ISRO’s quality standards. Interested Vendors shall express their
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interest for the same. The details of URSC’s requirements from Vendors are provided

in the subsequent chapters.

1.3 Introduction to manufacturing of spacecraft structures

Spacecraft structures realization involves various stages of manufacturing viz.,
Primary bonding, Non-Destructive Testing (NDT), machining, inspection, post
bonding and assembly of components along with Thermal testing and
implementation activities. Primary bonding of composite products involves drawal of
prepregs and film adhesives from cold storage, prepreg cutting, lay-up on pre-shaped
mould, honeycomb core preparation, surface preparation, film adhesive application,
assembly, vacuum bagging, autoclave curing. Similarly, primary bonding of metallic
sandwich panel involves handling of aluminium face sheets with proper surface
treatment followed by honeycomb core preparation, surface preparation, film
adhesive application, assembly, vacuum bagging, autoclave curing. Machining of
sandwich panels involves CNC programming, profiling, holes drilling etc. Post
bonding activities involve inserts potting, bonding of cut-out doublers and edge filling
etc. In addition, machining of aluminium rings from Aluminium forgings need to be
carried out and bonded to the primary bonded component. At each stage of
manufacturing, all structural components will be subjected to thorough inspection.
Further, all the components individually made are assembled using special jigs /

tooling to realise a spacecraft structure.

Spacecraft structural hardware requires critical and special manufacturing facilities
and assembly fixtures. URSC is willing to receive Expression of Interest from
promising vendors to realize these Structures to meet the increasing number of
spacecrafts per year. Industries having spare capacity are requested to respond for
manufacturing and assembly of spacecraft structures including thermal testing and
implementation activities. This document describes the general facilities and pre-

requisites required for short listing and qualification of the vendors.

1.4 Description & Scope of work:

Each spacecraft structure consists of main central cylindrical shell, shear webs,

equipment panels, Top Deck, bottom deck and intermediate decks made of
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honeycomb sandwich. The scope of work is to realize these components from the

specified raw materials and final assembly using jigs and fixtures. The proposed work

is for supplying qualified structures for spacecrafts and continued demand for years

to come.

Spacecraft structural components are having very close geometrical and dimensional

tolerances which are used for on-board flight. Generally, they are manufactured/

fabricated with Aluminium Sandwich panels, which in turn are made with aerospace

grade Aluminium alloy Honey comb core sandwiched by thin Aluminium / Carbon

Fibre Reinforced Plastics (CFRP) face sheets. These sheets are bonded to the

central core with the help of high temperature cure film adhesives.

Components can be classified as:

Flat Metallic Sandwich panels with Aluminium Alloy face sheets.
Flat Composite Sandwich Panels with CFRP face sheets.
Cylindrical monocoque sandwich shells with CFRP face sheets
CFRP Tubes, Brackets, Angles, Edge clips and doublers.

Aluminium alloy machined rings from forgings.

Typical part drawings are attached with this EOI for reference purpose. Typical

manufacturing process (though not exhaustive and elaborate) followed for realizing

CFRP Structure is given below.

Manufacturing or procurement of required tools / special tools
Procurement of raw materials and process consumables.

Storage of shelf life, perishable, prepreg composite raw materials at -
(minus)18 Deg. C in a controlled and monitored Cold storage facility with

required humidity factor.

Cutting of CFRP prepregs as per drawings and Lay-up on the pre-shaped

mould or tool.
Intermediate compaction / de-bulking of lay-up as and when necessary.
Preparation of vacuum bagging.

Autoclave curing of vacuum bagged component.
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e De-moulding and trimming of component.

e Machining of sandwich panels

e Post bonding of sandwich panels.

e Thermal testing and implementation on Sandwich panels

e Assembly of Structural components.

Brief description about the scope of the vendor and URSC are given in the Table-1.

12| Page




Table-1: Scope of Vendor and URSC

Scope of the vendor Scope of URSC Remarks

a) Collection of accepted raw |a)Supply of approved | Raw
materials from URSC Stores fabrication drawings. materials will

and delivery of finished goods to be issued as
URSC Stores. b) Accepted raw materials for | Frge  Issue
flight hardware will be | pmaterials

b) Design and fabrication of jigs, | provided by URSC as Free | (F|\))  after

fixtures including raw materials, Issue Materials (FIM). receipt of
procurement  of  process _ ~ |valid bank
consumables and special tools. | ¢) Mandatory Inspection guarantee /

points (MIPs) / process
c) Manufacturing, assembly of check points will be carried
structural components, thermal out by URSC.
testing and implementation

insurance

activities on sandwich panels as | d) Reliability, Quality

per URSC qualified processes. assurance and surveillance

support prior to final delivery

d) Destructive testing of co-process of hardware will be
test coupons. extended by URSC.

e)Packing and transportation of
finished components and
structure assembly to URSC.

f) Online quality control including
stage inspection and
documentation.

1.41 Fabrication drawings both in hard copy and soft copy are supplied by
URSC. However, Vendor should have clear interpretation/understanding
of manufacturing drawing and CAD model. Wherever required they should
be ready to modify the drawing based on specific instructions from URSC,

then carry on the fabrication/machining.

1.4.2 Process Planning (PP) & Quality Plan (QP): Detailed PP & QP to be
made by Vendor in discussion with URSC to meet all quality requirements
specified in the drawing including schedule. Wherever required such PP &
QP to be brought it to the notice of URSC. However, responsibility of

achieving all the quality requirements rests with the Vendor.
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1.4.3

Product Quality requirements: Quality requirements of the hardware

realized out of Aerospace Materials:

e Proper tooling will give proper product output. Hence the design and
fabrication of tools, jigs, fixtures and any special attachments shall be

made to the best possible precision and accuracy.

e Flatness of realized product is very critical and shall be in the range of
0.5 mm/1000 mm length.

e Realized component shall be defect free.

e Cured product shall not have warping, distortion and other process

induced defects.

e Since they are bonded components, residual stresses due to curing

shall be kept minimum.

e Products with minor defects shall be referred to URSC Salvage

committee for review and acceptance.

e Dimensional accuracies as specified in the drawing shall be achieved

within the acceptable tolerance levels.

e Geometrical accuracies like Flatness, Parallelism, and Perpendicularity
etc. are very much important and shall be achieved as specified in the

drawing.
¢ Positional accuracies of hole drilling shall be within 100 microns.

¢ All manufactured components shall invariably be subjected to suitable

NDT inspection depending on the type of the product.
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1.4.4

1.4.5

1.4.6

1.4.7

In process Inspection & Final Dimensional inspection:

e Required in-process inspection/stage inspection to be carried out by the
Vendors as per the process plan and maintain such records for audit by
URSC.

e Prepare primary bonding, machining, post bonding, thermal testing and
implementation, assembly data sheet and maintain such records for
audit by URSC.

e Dimensional Inspection of the fabricated/machined part to be carried
out by Vendor indicating the nominal dimension with tolerance and
actual measured value for each of the dimension of the part. The
inspection report to contain the instrument used for each of the
dimension with instrument identification number, to track its calibration
status during audits by URSC.

Collection of raw materials: Generally, the quantity for manufacturing will
be of job order type and not of a large production batch. Required quantity
of raw materials will be provided by URSC as free issue materials (FIMs)
against bank guarantee / insurance. These materials are tested and

accepted by URSC. Vendor should collect the raw material from URSC

Stores, Bengaluru at their own cost within 3-4 days of intimation by

URSC and shall be used within their shelf life. The responsibility of

collection, safe transportation including controlled environment logistics

arrangement is in the scope of the vendor. Vendors who are willing to take

up these types of jobs only need to respond for this EOI.

Delivery of finished / semi-finished component to URSC: After
clearance by Vendor Quality Control (VQC) and URSC, hardware to be
dispatched to URSC with a proper packing to avoid any damages during

transportation.

Component Inspection: In addition to manufacturing facility, the Vendor
should have very good dimensional and NDT inspection facility so that all

parameters like geometrical & dimensional accuracies and defects in
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1.4.8

1.4.9

1.4.10

1.4.11

fabricated components shall be measured and recorded in inspection

reports.

Testing of supplied co-process coupons: Wherever applicable, Vendor
shall carry out the required tests (destructive and non-destructive) as
mandated by URSC. The test reports shall be shared to URSC for final
acceptance. Vendor shall also provide required size of co-process
coupons for additional test and evaluation to be conducted by URSC.

Final acceptance of the component will be based on the test results.

Decision of URSC is final and binding for ambiguous test results.

Overall responsibility of getting tested and acceptance of the component
by URSC is with the vendor. Necessary co-ordination shall be done by

vendor.

Supply of raw materials: Required quantity of accepted raw materials for
the ordered items will be provided by URSC against the submission of
bank guarantee / insurance for equivalent amount. Vendor is required to
procure required quantity of process consumables as per the approved
specifications of URSC. These consumables are to be procured from
identified suppliers. Further, vendors will be required to maintain the
exclusive register containing actual consumed quantity of raw material,

quantum of wastage of raw materials, received date, expired date, etc.

Qualification of Vendors: Post receipt of EOI, vendor qualification shall
be done by URSC to assess the suitability of the vendor for the specified
operations towards spacecraft structures manufacturing, thermal testing

and implementation activities.

Failure clause: Post EOI, during execution phase, appropriate risk clause
will be included as part of the order to recover the damages / defective

items if any. Vendor should have the willingness to accept such clauses.

*hkkkkkkkkkkkkk
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Chapter-2

Type of activities for spacecraft structures
manufacturing, assembly, thermal testing

and implementation.

Spacecraft structural manufacturing, assembly, thermal testing and

implementation activities are broadly classified and are given in table-2.

Table-2: Classification of Spacecraft structures manufacturing, assembly,

Thermal testing and implementation activities

Work

Name of the activity
type

Type-1 | Primary bonding of spacecraft structural components

Type-2 | Machining of Composite and Aluminium honeycomb sandwich panels

T 3 Post ponding of Composite and Aluminium honeycomb sandwich
e-
s panels

Type-4 | Thermal testing and implementation activities.

T 5 Assembly of spacecraft structural components and Machining of
e_
s metallic rings

2.1 URSC prefers single vendor who can execute all the above 5 types of

activities.

2.2  Vendor may also enter into an agreement / or outsource certain activities to
another qualified / to be qualified competent vendor approved by URSC,
having required infrastructure and willing to participate. However, the
responsibility of all activities lies with the Lead vendor.

2.3 “Lead Vendor” is the one who delivers the final product, i.e., a fully
assembled spacecraft structure. Lead vendor should essentially meet
the requirements of Type- 1 & Type-5 activities. The Lead vendor shall

clearly mention the type of activities they are planning to subcontract
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2.4

and the details of sub-contracted vendor including facilities available

with sub-contractor as part of EOl submission.

Lead vendor is responsible for the final delivery of products within
delivery schedule and inter-coordination between their sub-contracted

vendors.

*hkkkkkkkkhkkkk
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Chapter-3

Facilities for primary bonding activities
(Type-1 activities)
The type of work under this category involves manufacturing of various spacecraft
structural components. Their names and typical sizes are given below:

a) Composite or Aluminium Honeycomb Sandwich panels (size: 2 m x 2.5 m,

thickness range: 15 mm to 60 mm)

b) Composite Honeycomb Sandwich Cylinder / Shell (size: 500 mm to 1200 mm
(OD)x 500 mm to 3300 mm (Length)]

c) Composite Angles and Edge clips (Size: 80 mm x 80 mm x 2000 mm (L))

d) Composite Doublers (size varying from [45 mm x 45 mm] to [1000 mm x 200

mm))
e) Composite Brackets [ size: 200 mm x 250 mm x 200 mm (W)]
f) Composite Tubes (size: Dia. 10 mm to 100 mm and Length: 2000 mm)

g) Composite Laminates / face sheets [size: 2500 mm x 2000 mm x 3 mm (t)]

Major facilities required for type-1 activities are explained in subsequent paragraphs.
3.1 Cold storage (Mandatory facility)

3.1.1 CFRP prepregs, film adhesives and foaming adhesives are required
to be stored in Cold storage maintained at a temperature of -18
Deg. C.

3.1.2 The temperature inside the cold storage facility should be
maintained at -20 Deg. C.
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3.1.3

The temperature of cold storage shall be controlled and monitored.
It shall also have recording / data acquisition facility for logging of
the data.

Cold Storage facility is a mandatory facility for vendors who are expressing their

interest for primary bonding activities.

3.2 Surface treatment Facilities

(Desirable facilities)

Constituent parts of sandwich panels like Aluminium Honey Comb cores,

Aluminium face sheets, embedments, etc., have to be surface treated before

primary bonding. Surface treatment facilities have to be qualified /

certified / authorized by any ISRO centers or appropriate certifying

agencies like NADCAP, DGCA/DGQA, etc., Following surface treatment

facilities are required:

3.2.1

3.2.2

Vapour Degreasing facility: For cleaning of Aluminium Honeycomb

cores, edge inserts, Aluminium face sheets, embedment, etc., by
placing / hanging them in solvent vapours viz., Try Chloro Ethylene
(TCE) or equivalent solvent. may be used to generate vapours for

cleaning.

Sulpho-Chrome etching or equivalent: Required for surface

preparation of Aluminium Alloy face sheets. The facility shall be useful

for space / aerospace grade bonding qualities.

. Above surface preparation facilities shall be able to handle 1.2 m

X 3.6 m x (0.25 mm to 0.5 mm) thick Aluminum face sheets & 2.5

m x 1.2 m x 50 mm (t) Aluminium Honeycomb cores.

° Pre-cleaning tanks, etching tanks and post cleaning tanks shall

be able to accommodate core and face sheets of above size.
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3.2.3

3.2.4

Painting booth for Primer application: Further to Sulpho-chrome

etching, all Aluminium face sheets have to be coated with suitable
primer for protecting the etched surface and thereby enhancing the
bonding quality. It is preferable to have closed type painting booth with

vacuum suction facility.

Chromic acid anodizing with hot water sealing: For Aluminium

doublers, inserts, brackets, etc., of maximum size 0.3 m x 0.3 m x 0.3 m.

Vendors who are expressing their interest for primary bonding activities, it is

desirable to have these surface treatment facilities. However, in case, they do

not have, they may get the support from other industries by way of sub-

contracting. But, providing end-to-end solutions is the responsibility of the

vendor. URSC in no way will be responsible for such third-party activities.

3.3

Processing bay or lay-up area of Clean Room facility

(Mandatory facility)

3.3.1

3.3.2

3.3.3

3.3.4

3.3.5

3.3.6

Processing of CFRP elements requires AC clean room of one lakh
class complied to 1SO Class 8 with temperature of 22 +2 Deg. C and
humidity control of RH factor of 60 + 10 %.

The bay shall have entry with Air shower and other associated features
to maintain dust free AC clean room.

Nominal size of clean room shall be 10 m (L) X 20 m (W) with a crane
facility.

Processing bay shall have granite top working tables covered with
detachable cutting pads for prepreg cutting and lay-up.

Clean room shall have a trolley, OHT crane (3T) and Fork lift (5T)
facility for moving the metallic tools and moulds.

The clean room shall have portable vacuum pumps to generate a

coarse vacuum of 0.8 bar(g) for product de-bulking.

AC Processing / Lay-up bay is mandatory for vendors who are expressing their

interest for primary bonding activities.
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3.4

Autoclave facility (Mandatory facility)

3.4.1

3.4.2

3.4.3

3.4.4

3.4.5

3.4.6

Most of the Structural components require Autoclave equipment for
their curing.

Autoclave shall have fully automatic/semi-automatic control system for
better curing of components.

It is required to cure plain as well as embedded honeycomb sandwich
using an Autoclave. For this purpose, an Autoclave having working size
of minimum Dia. 2.5 m and 4 m length is required. Autoclave shall have
digital/analog recording/printing facilities is desirable.

Operating temperature shall be 200 Deg. C and Pressure shall be 7
bar(g).

Autoclave shall be equipped with a vacuum system to generate a
coarse vacuum of 0.8 bar(g).

Heating and cooling rates shall be 1 to 2 deg. C per minute.

Autoclave curing facility is a mandatory for vendors who are expressing their interest

for primary bonding activities.

3.5

3.6

Prepreg cutting machine (Desirable facility).

3.5.1

3.5.2

3.5.3

Rolls of CFRP Prepreg have to be cut into the required shapes and size
for lay-up on the mould / tool.

Fully automatic and programmable prepreg cutting machine with direct
input from AutoCAD drawings is required to cut prepreg into the plies.
Typical bed size shall be 1.7 m x 1.8 m with CFRP prepreg holding

system.

Inspection, NDT and testing facilities (Desirable facilities)

3.6.1

3.6.2

Inspection facilities: Vendor should have 3D coordinate measuring
machine/laser tracker of minimum 5 m length x 5 m width x 1.5 m
height.

NDT Facilities: Vendor should have instrumented coin tap test facility,
ultra-sonic, A-scan, C-scan & Shearography facilities. All the composite
elements should be subjected to 100% NDT.
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3.6.3 Testing facilities: UTM machine with 100 kN capacity with automatic

recording facilities for testing of process control coupons.

3.7 Video Recording Facility (Desirable facility).
4.7.1 Automatic Video recording facility for recording layup activities in
processing bay.
4.7.2 Recorded video files shall be shared to URSC.

Vendors who are expressing their interest for primary bonding activities, it is
desirable to have above facilities. However, in case, they do not have, they may get
the support from other industries by way of sub-contracting. But, providing end-to-
end solutions is the responsibility of the vendor. URSC in no way will be responsible

for such third party activities.
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Chapter-4

Facilities for machining of composite and

aluminium honeycomb sandwich panels

(Type- 2 activities)

The Honeycomb sandwich panels are bonded structures and machining is

different from solid machining. As Honeycomb sandwich panels are spacecraft flight

components and these machined components are sent for further bonding process,

contaminating the panel by any means is not allowed. Typical panel size for

machining is around 2.5 m x 2 m. Considering the above said points, the following

requirements are to be met during the machining.

4.1

Precautions to be taken during machining of composite and

aluminium honeycomb sandwich panels.

411

41.2

41.3

41.4

Oil free machining environment to be maintained by preventing
dripping of lubricants on panel from the machine and dust free

environment to be maintained by air-conditioning the machine area.

The machined sandwich panels are sent for bonding process
further, so coolants or any oil should not be used for machining and

sandwich components are to be machined only by dry machining.

The Honeycomb sandwich panels are very weak in compression,
clamping of panels for machining to be done only by vacuum and

mechanical clamping is not allowed.

As mentioned earlier, since the Honeycomb sandwich panels are
adhesive bonded construction, the Machining process should not

damage (debond) the basic adhesive bonding of sandwich
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4.2

41.5

41.6

41.7

component, specifically while machining through holes, cut outs and

profile.

Uniform machining feed rate is not applicable as in conventional
machining, since the sandwich components are embedded with
different density honeycomb core, thick aluminium sheets and solid
blocks. Care to be taken to vary feed rates manually, in real time
according to the nature of embedments. The machining parameters,

feed and speed will be mentioned in process document.

Input for one component from two drawings to be merged by
manual CNC program and checked thoroughly by graphics
simulation. No trial components would be given and machining has

to be carried out directly on flight components.

All the primary bonded sandwich panels have to undergo, blind,
through holes, cutouts machining with positional tolerance of @ 0.1
mm and component profile machining to the required shape and

size.

Infrastructure required for machining of composite and

aluminium honeycomb sandwich panels.

4.2.1

422

423

42.4

The below mentioned CNC machine / router and its facilities are

MANDATORY facilities for machining of composite and

aluminium honeycomb sandwich panels (Type-2 activities).

Three axis CNC machine / router with probing facility and vacuum
clamping bed. This is a mandatory facility for Type-2 activities.

Minimum size of the machine is:

e X - axis travel length: 3 meter

e Y- axis travel length: 2.5 meter

e Z- axis travel length: minimum 300 mm.

Positional accuracy requirement as per the VDI DGQ-3441:
Positioning uncertainty (P) for X &Y is axis 30 microns for full travel.
Positional accuracy requirement as per the VDI DGQ-3441:

Positioning uncertainty (P) for Z axis is 40 microns for full travel.
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4.3

4.2.5

4.2.6
4.2.7

428

Machine shall have in built vacuum clamping system with bed size:
25 m X 3 m for clamping Sandwich panels during machining.
Mechanical clamping of sandwich panels is not allowed.

Spindle speed: 10,000 RPM

Large size automated Vacuum sucking system to suck the CFRP
and aluminium dust generated during the machining.

Suitable area with air conditioned dust free environment to store the

bare panel and finished components.

Scope of the work & Vendors’ responsibility for machining of

composite and aluminium honeycomb sandwich panels.

4.3.1

4.3.2

4.3.3

4.3.4

4.3.5
4.3.6

4.3.7

4.3.8
4.3.9

Structural and Integration layout drawing study and manual CNC
programming for machining of Structural and integration interface
holes, cut-outs and profile etc.

Preparation of vacuum clamping layout for through machining using
soft copies of drawings and vacuum bed model on CAD module.
Checking of CNC program in all respects by manual and graphics
simulation method.

Machining of actual flight Honeycomb sandwich components in all
respects on top and bottom side using appropriate special cutting
tools.

Machining of different type of test coupons from the bare panel.
Vendor is required to collect the bare honeycomb panel from URSC
and transporting to the machining location safely with proper
packing to avoid damage, since panels are prone to damage.

After pre-delivery inspection by URSC, delivery of finished
honeycomb panel to URSC safely with proper packing to avoid
damage, since panels are having finished edges and prone to
damage.

Procuring of special cutting tools for machining of sandwich panel.

Procuring of gauges and measuring pins etc.
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4.4 Quality requirement machining of composite and aluminium

honeycomb sandwich panels.

4.4.1

4.4.2

443

4.4.4

4.4.5

Components should not be contaminated during machining either
by machine or by lubrication oil. Components should be machined
without any type of coolant. Contaminated product is likely to be
rejected.

Component should not get de-bonded by machining operations.
Sufficient care shall be taken for selection of proper special cutting
tools and cutting parameters for machining.

Mechanical damages should not happen during component
handling, machining and vacuum clamping. Mechanical damaged
product is likely to be rejected.

Rejection of component by any means is not allowed, as bare
panels are already subjected to many man and machine hours.
Rejection may attract a suitable penalty clause.

Positional accuracy of inserts to be maintained within & 0.1 mm.

4.5 Care during bare panel, finished components handling and

storing.

4.5.1

45.2

4.5.3

Bare sandwich panels to be stored in vertical position in specially
designed racks. Panels should not be stored horizontally and if
any objects fall on the panel it would damage as the panels are
very weak in compression.

Finished components to be packed by soft material and to be
stored on the table, not to be kept on floor.

Transporting of finished components are to packed with bubble
plastic sheet, foam and no other objects to be kept on the

component.

Three axis CNC machine with vacuum clamping bed is a mandatory facility for vendors who are

expressing their interest for Machining of Composite and Aluminium honeycomb sandwich panels.
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Chapter-5

Facilities for post bonding of composite
and aluminium honeycomb sandwich

panels

(Type- 3 activities)

Sandwich panels after machining require post bonding operations before

assembly to the main structure. Post bonding operations shall include insert potting,

doublers bonding, edges and cut-outs filling, etc., To carry out these post bonding

operations following facilities are required.

5.1

Infrastructure required for post bonding operations

(Availability of these infrastructure is mandatory for type-3

activities)

5.1.1

51.2

5.1.3

51.4

AC Clean room of nominal size 12 m (width) x 20 m length x 5 m
height. The entry and exits of the bay shall be big enough to take the

panels of size 2 m x 2.5 m.

There must be at least 6 Nos of working tables of size 2 m x 3 m to

carryout insert potting operations.

Post Bonding bay shall have table top Tri-Chloro Ethylene (TCE)
based ultrasonic degreaser for surface cleaning of inserts and
metallic doublers [ sizes ranging from (25 mm x 25 mm x 1 mm (1)) to
(150 mm x 150 mm x 1 mm (t))] before potting and bonding

respectively.

Chromic acid anodizing with hot water sealing: For Aluminium

doublers, inserts, brackets, etc., Tank size: 0.5 m x 0.5 m x 0.5 m.

This is a desirable facility for vendors who are expressing interest for
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51.5

5.1.6

51.7

5.1.8

51.9

5.1.10

5.1.11

5.1.12

5.1.13

5.1.14

5.1.15

post bonding activities. They may get the support from other

industries for providing end-to-end solutions.

Vendor shall have required tools for fixing SS helicoils to Aluminium

inserts.

The bay shall be supported by various table top or bench level fitting
machines like drilling machine, hand shearing machine, lathe

machine, grinding machine, etc.,

There must be a vacuum cleaner to suck dust particles generated

during manual repair or local machining.

The post bonding bay shall have pressurized air supply for operating

pneumatic power tools and plungers for inserts potting.

The bay shall have AC power supply for operating electric driven

hand power tools for local drilling, buffing, etc.,

The bay shall have accurately measuring weighing balances

(Range: 0-2000 g, Accuracy: 0.01g) for weighing adhesive mixtures.

The bay shall also have weighing machine having capacity of 100 kg

for weighing finished panels with an accuracy of 50 g.
The entire bay shall be illuminated suitably for better working.

The bay shall be equipped with multiple racks to store and identifying

the various types of inserts and doublers.

The bay shall have suitable stands or racks to store both incoming

and finished sandwich panels.

The bay shall have suitable vacuum pump to generate a coarse

vacuum of 0.8 bar(g) to have voids free bonding.

Above mentioned infrastructure with required facilities are mandatory (except for

Chromic acid anodising) for vendors who are expressing their interest for Post

bonding of composite and Aluminium honeycomb sandwich panels.
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Chapter-6

Thermal testing and Implementation
activities

(Type-4 activities)

Thermal testing and implementation activities are required to be carried out at
vendor’s premises on spacecraft panels & structural assembly components. Each
panel / component shall have all or selected thermal activities as mentioned
hereunder. Thermal control element Implementation & Testing activities on

manufactured Spacecraft structure / Panel & Components to be carried out before the

assembly are listed in the Table -T1 .

6.1 Thermal Systems Activities:

Table -T1 : Thermal control element Implementation & Testing activities

Activity

Activity Remarks
No

, Required only for Heat pipe

Ambient  Thermal Test on

T-1 embedded panels
Honeycomb panel _ o _

Details are given in Section 6.3 T-1

T-2 Selective Thermal painting. Details are given in Section 6.3 T-2

T-3 Rigid OSR bonding. Details are given in Section 6.3 T-3

Heaters and Temperature Sensor

T-4 _ Details are given in Section 6.3 T-4
Implementation.

URSC will provide required flight thermal control materials for activities (for activities T-2, T-3
&T-4) as part of Free Issue of Materials (FIM) against the placement of Work Order. All
necessary tools/fixtures to be arranged by vendor.

Vendor has to make arrangements to collect the materials from URSC, and realize the panel
level thermal testing and implementation activities as per the scope of work at vendor’s
premises and upon final clearance & acceptance by URSC, panels shall be delivered to

URSC as per the terms & conditions.
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There will be mandatory inspection points (MIP) from URSC team during different thermal
testing and implementation activities, subsequent to the clearance from URSC at each stage
or MIP, vendor shall carry out further activities. Realized components will undergo series of
acceptance tests, as per the quality management plan, before clearance for services of a

panel is deemed cleared.

6.2 Details of mandatory infrastructure requirements :

Activity Equipment / Facility/ Infrastructure Requirement
Equipments:
« DC power supplies (0-100V, 0-4A or equivalent)
T'1 *,

« Data acquisition and control system (DACS)

@

% Level adjustable working platform / surface table of approx. dimension
3.5m x 4.5m

Cleanroom:

% Clean room particle count shall be better than 1,00,000 (0.5um/ ft3) for panel
surface preparation and curing. Size —sufficient to accommodate 4 m x 3 m
panel, RH: 55+10%. Temperature: 20+5°C. HEPA/ULPA filter for particle

T-1 control environment.

« Particle count monitor, humidity & temperature monitor equipment for

T-3 measuring the environment inside clean room / air lock room

T-4 Transit Area (Air Lock):

+¢+ Controlled environment (RH 55+5% and temperature 22+2°C, particle
count: 3,00,000 (0.5um/ ft® or better) having dimension - 6m (L) x 6m (B) x
3m (H).

% Door height at the entry of Airlock should have compatible dimension to

position the container inside

Painting Booth
o Cross draft; dry or water wash type; 100% filtered fresh air input.
e Size —sufficient to accommodate 4 m x 3m panel
e RH:55+10 %
T-2 o Temperature: 24+4°C
o Air velocity: approx. 0.5 m/s
o Air filtration: < 5 uym particle size
Spray Painting Gun System:
e Gravity feed LVMP (Low Volume Medium Pressure) gun with less than

2 mm nozzle size; approx. 3 bar operating pressure. Air compressor: 5
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bar / Equivalent with oil & water filter
e Blower: Controlled filtered fresh air, with an air velocity of approx. 0.5

m/s towards exhaust inside the painting booth.

Note:

e A detailed SOP to carry out the test and Thermal implementation activities and the
quantum of work will be provided with RFP

6.3 Statement of Work

T-1 Ambient Thermal Test on Honeycomb panel embedded with
Heat pipes

Description :

» Preparation of test plan and instrumentation document in consent with URSC

» Fabrication of thermocouples using fabrication unit

» Periodic Calibration / validation of thermocouples and heaters (before every test), as
per standard procedure by URSC / ISRO

» Thermal test instrumentation on the heat pipe panel

A\ 4

Conduct of tests as per test cases and procedure provided by URSC / ISRO
» Preparation of test report as per the format provided by URSC / ISRO.

Experience / Expertise:

» Vendor shall have experience / expertise in generating test instrumentation drawings
using AutoCAD, document preparation, activities such as implementation of tape
heaters, thermocouples, insulation and conducting thermal performance tests,
monitoring and storing the temperature data in data acquisition system. Vendors who
have experience in handling space quality heat pipes / heat pipe panels will be
preferred.

» The work involved in this service support activities are very sophisticated, critical,
specific and challenging, demanding special skill set with precision and accuracy. The
quoted vendors will be given a detailed presentation by the URSC/ISRO to make
them understand the criticalities and test methodologies of the proposed activity.

» ISRO will evaluate all received eligible offers based on merit, content of each offer,
experience of the vendor. Offers without the above information or offers with

incomplete / inaccurate / false information will be rejected.
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Major items required for each test

¢ Consumables like thermocouples, heaters, polyimide sheets, transfer adhesive
sheets, insulation materials, Litmus papers

e Spirit levels to ensure horizontality of the panel during the test

e Panel support blocks

e DC power supplies

o Data Acquisition & Control System (DACS)

Vendor responsibilities

a) Vendor is responsible for the periodic calibration / validation of the thermocouples
and heaters.

b) Vendor is responsible for test planning, instrumentation, monitoring the data, data
acquisition, data checking, post-test analysis, report generation and submission to

URSC as per standard test procedure.

Thermal Implementation (T-2, T-3 & T-04)

e This activity involves preparation of implementation schemes by vendor team. URSC
team will provide the required inputs like layouts, implementation requirements,
locations as well as other inputs for implementation of thermal elements.

e Vendor shall deploy its team to interact with URSC engineers to begin the preparation
of implementation scheme which includes preparation of test plans, drawing
preparations, flight and ground materials issue requests. This activity shall require
multiple iterations.

¢ Once all documents are approved, vendor shall store them as Work Order repository.

T-2 : Thermal Painting

This activity involves the masking of the panel, de-anodizing (for doublers) , painting, de-
masking as per the drawing. Vendor team is responsible for activity at their premises, record
all the relevant data and implementation on the panel. After verification and clearance, it shall
be cleared for the next activity. Detailed work instructions will be provided for all this activity

T-3 : Rigid OSR Bonding

The bonding surface of the panel shall be cleaned thoroughly using recommended

solvents, 1:1 mylar prints shall be matched and necessary corrections if any shall be
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made. Each day requisite number of required OSRs shall be inspected and primed

for use within 48hrs. The primed OSR shall be loaded onto the jigs. The jigs shall

positioned onto the OSR area with known reference points These OSR segment

shall be subjected to IR curing. After all segments are bonded the segments shall be

covered with Protective cover.

T-04 : Foil Heaters & Temperature Sensor Implementation

0

0

This activity involves the preparation of heaters & Temperature Sensors for

implementation as per the drawing approved by URSC Engineer.

Foil Heater Implementation

Vendor team is responsible for transferring adhesive layer to the heaters, record all
the relevant data and implementation on the panel or subsystem. After verification
and clearance, heaters need to be interconnected as per the drawing. This will

involve routing of heater harness also.

Temperature Sensor (TS) implementation

T S implementation as per the drawing approved by URSC Engineer. Vendor team is
responsible for preparing the temperature sensors and adhesive (like weighing the
required amount, mixing etc.), recording all the relevant data and mounting of the
sensor as well as adhesive bonding. After curing of the adhesive, verification needs
to be carried out. Detailed work instructions will be provided for all these activities.

Thermal Control Tapes

Variety of tapes with different thermo-optical properties or end use are pasted locally
or in a larger area as per design using transfer adhesive.

These tapes include black tape, Kapton ® tape, low emittance tape, flexible OSR

tape, copper tape.

6.3 Qualification & Skill Sets of Vendor’s Manpower

The activities in this EOI are skill sensitive and critical to satellite’s on-orbit

performance. It requires that all the procedures are to be followed meticulously so

that the final product always conforms to the required quality standards. In order to
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comprehend the sensitivity and importance of each and every step of the activities,

the vendors are expected to deploy workforce with the necessary skills.

6.4 Modalities of Contract Execution

The realization of different thermal control elements on panel requires preparation of
drawings and generation of checklist with constant interaction with engineers at TSG-
URSC. This shall be followed up by test instrumentation setup preparation and
necessary fabrication readiness at vendor’s site. The details of sequence of activities

are given hereunder:

Sequence of Thermal Implementation Services on panels
(Activities T2 to T-4)

Sequence List of Activities Resources Location
1 ¢ Finalization of inputs for panel Vendor staff & | URSC
e Drawing preparation TSG - Engineer

e Test instrumentation requirements In charge
¢ Finalization of FIM requirements
2 e Transportation of FIM materials Vendor staff Site
e Preparation for component receipt
readiness
e Laboratory readiness audit
e Preparation of thermal control elements
3 Thermal Implementation activities as per work | Vendor Site
order
4 Quality Inspection after each activity TSG & Vendor | Site
5 Pre-delivery inspection TSG & Vendor | Site
6 Receiving Inspection at URSC TSG & Vendor | URSC
7 Clearance of component by QA (including TSG URSC
Testing of Co processed Coupons, if any )
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Chapter-7

Facilities for assembly of spacecraft

structural components and machining of

metallic rings.

(Type-5 activities)

These activities involve the following:

Part-A: Assembly of spacecraft structural components and

Part-B: Machining of metallic rings using four axes CNC machine.

Infrastructure and associated facilities required for each of the activities are

explained in next paragraphs.

Part-A: Facilities required for assembly of Structural Components.

Entire spacecraft structure needs to be assembled in a clean and AC

environment. Activities involve the following:

Assembly and bonding of machined interface rings with sandwich
cylinder followed by fixing of rivets.

Drilling of tank mounting insert holes using CNC machine

Potting of tank inserts.

Assembly of equipment panels, top and bottom decks, intermediate
decks, shear web panels, brackets fixing, etc.,

Bonding of CFRP angles connecting between shearweb panel and

cylinder.

Structure assembly activities require usage of special tools, jigs and fixtures.

Scope of the vendor includes assembly of spacecraft structure and also the design
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and fabrication of required jigs and fixtures, procurement of special tools at Vendor’s

cost. To carry out the above assembly operations following facilities are required.

7.1 Infrastructure required for spacecraft structure assembly

activities (Below mentioned facilities under this paragraph are

mandatory for Type-5 activities except CNC VTL as given in SI.
No. 7.1.2)

711

7.1.2

713

714

7.1.5

7.1.6

7.1.7

7.1.8

High rise AC Clean room of size 15 m (width) x 20 m length x 12 m
height. The clean room shall have 5 T OHT crane for handing panels

and other fixtures. This is a mandatory infrastructure requirement for

vendors who are expressing their interest for Type-5 activities.

Four Axis CNC VTL machine having table Dia. 2 m and vertical axis
movement (Z) height of 4 m for drilling tank mounting insert holes in

the cylinder. This is a desirable facility for type-5 activities. If the

vendor is not having this facility, they may get the support from other

industries. In which case, responsibility the prime vendor includes

safe transportation of structural components, loqistics arrangement

and co-ordination with sub-contracted vendor.

Assembly bay shall have pressurized air supply for operating

pneumatic power tools during rivets fixing.

The bay shall have AC power supply for operating electric driven

hand power tools during local drilling, emerying, etc.,

The bay shall have accurately measuring weighing balances (Range:

0-2000 g, Accuracy: 0.01 g) for weighing adhesive mixtures.

The bay shall also have weighing machine having capacity of 500 kg

for weighing panels and overall structure.

The entire bay shall be illuminated by LED / Florescent lamps with

required luminous intensity as per applicable standards.

Fixing of rivets requires special tools. These tools shall be arranged

by the vendor. Specifications and make will be provided by URSC.
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7.1.9 Assembly bay shall have surface table (size 2 m x 3 m) and equipped
with suitable inspection tools like stick micrometer, micrometer and
Vernier caliper of various ranges, slip gauges, feeler gauges, steel
rules, etc. to measure insitu assembly requirements. It shall also have
laser tracker or equivalent to carryout inspection of jigs, intermediate

and overall structure assemblies.

7.1.10 The bay shall be equipped with multiple racks to store and identifying
the various types of edge clips, “L” angles, inserts and other

constituent materials.

7.1.11 The bay shall have suitable vacuum pumps to generate a coarse

vacuum of 0.8 bar(g) to have voids free bonding.

7.1.12 Within the bay area there shall be a clear area identified for Structure
containerization. There must be a sufficient area to store tools, jigs

and fixtures.

7.1.13 All sandwich panels and other components are of aerospace grade
and are very much delicate in nature. Sufficient care shall be taken

while handling of these components.

7.1.14 The assembly bay shall have required area for vehicle movement
during loading of spacecraft and also to carry out insitu dimensional

inspections using laser tracker, theodolites, etc.,

7.2 Typical sizes of assembled standard bus structures of
typical spacecraft.

Type of Spacecraft

Bus Structure Class-A Class-B Class-C

Size of Spacecraft 1.5 x1.5 x 1.5 (H) 1.5 x 1.6 x 2.4 (H) 1.7x2x3 (H)
Structures (m)

Part-B: Machining of Metallic Rings (Desirable facility)

7.3 Facilities required for machining of metallic rings
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Metallic rings of various diameters are required for spacecraft structures.

These metallic rings are made with Aluminium Alloy forgings. To carry out

these metallic rings machining, following facilities are required. This is a

desirable facility for type-5 activities. If the vendor is not having this facility,

they may get the support from other industries. In which case, responsibility

the prime vendor includes safe transportation of structural components,

logistics arrangement and co-ordination with sub-contracted vendor.

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

Four Axis CNC Vertical Turning Lathe (CNC VTL) / CNC Vertical
Turning Machining Centre (CNC VTMC) of size Dia. 1.5 mto 2 m.

Machine accuracy: + 0.05 mm.
Z-axis travel length: 500 mm.

Expertise is required to turn thick Aluminium forgings to a thin
metallic rings of thickness 1.5 mm with a required precision /

accuracy.

There shall be sufficient area to store at least 10 Nos of Aluminium
forgings and 10 Nos of finished rings at any time. Size of each forged
ring is approximate Dia. 2000 mm (OD) x 200 mm (t) x 200 mm (h).

Vendors who are expressing their interest for assembly of structural component and

machining of metallic rings i.e. type-5 activities. It is mandatory to have high rise AC

hangar / assembly bay. For machining of metallic rings and drilling of tank inserts,

they may get support from other industries by way of sub-contracting. But, providing

end-to-end solutions is the responsibility of the vendor. URSC in no way will be

responsible for such third party activities.
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Table-3: Summary of major facilities and their availability

with the vendors.

Category of
activities

Name of the
activity

Mandatory Facilities

Desirable Facilities

Primary bonding of

Cold storage facility for
storage of shelf life
prepregs

Autoclave for curing facility
as given for Type-1
activities.

composﬂe & AC bay for Composite lay-
Type-1 aluminum . -
up and Processing AC bay
honeycomb
. Surface treatment
sandwich panels. - b
facilities
- Prepreg cutting M/c
) Inspection and NDT
facilities
- Video recording facility
- 3 Axes CNC machine with
Machining of .
. Vacuum clamping bed and
composite & ;
. AC room for storing
Type-2 aluminium . -
finished panels
honeycomb : :
. infrastructure as given for
sandwich panels .
Type-2 activities
Post Bonding of
composite & | AC Processing bay with
Type-3 aluminium required infrastructure as Chromic acid anodizing.
honeycomb given for Type-3 activities.
sandwich panels
Thermal
) implementation on . i
Type-4 post-bonded Refer Section 6.2
sandwich panels
AC high rise assy.
hangar/bay with required )
Assembly of infrastructu.re_z _as given for
spacecraft Type-5 activities.
sfructural Four axes CNC VTL for
Type-5 - drilling of tank insert
components &
. holes.
machining of

metallic rings.

Four axes CNC
VTL/CNC VTMC for
machining of metallic
rings
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Chapter - 8

Terms and Conditions for Expression of

Interest (EOI)

Part-A: Commercial

8.1

8.1.1

8.1.2

8.1.3

8.1.4

8.1.5

Organisation Portfolio

The applicant may be a Proprietorship, Registered Partnership Firm,
Indian Company/Domestic Company-Private or Public Company-Listed
or Unlisted. Vendor shall submit the interest in the given EOI response

sheet.

An Indian Company would be deemed to be owned by Indian Citizen and
by an Indian Company if more than 51 percent of equity interest in the
company is beneficially owned by Resident Indian Citizens and Indian
Companies that are, in turn, ultimately owned and controlled by Resident

Indian Citizens.

Control has been defined as the right to appoint the majority of the
Directors or to control management and policy decisions, including by
virtue of their shareholdings or management rights or shareholders or

agreement or voting arrangements.

The vendor must be registered in India as required by law with minimum
three years of continuous operation up to the date of publication of this
EOI.

The Vendor should also have a valid GST registration. The Vendor

should submit Self-attested copies of the Certificates of Incorporation and
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8.1.6

8.1.7

8.1.8

8.1.9

8.1.10

8.1.11

8.2

8.2.1

other certificates that are legally required for carrying out its business

activities in India.

The above certificates should be valid at the time of EOIl submission and
should be certified by an authorized signatory. A copy of PAN Card
should also be submitted.

Income Tax Returns of the last three assessment years duly certified by

a Charted Accountant has to be submitted.

An undertaking (self-certificate) is to be submitted that, the Organization
hasn’t been blacklisted by any Central/ State Government Department/
Central Government funded organizations/ State Government funded
organizations/ World Bank, or other World Bank organizations and is not

under any illegal expression by Government of India.

The vendor, should not have, during the last three years, either failed to
perform on any agreement, or been expelled from any project or
agreement or have any agreement terminated for breach by the

applicant.

Persons who are individually or institutionally, in any manner, involved
with the selection/screening process of the EOI, and employees of ISRO

are ineligible for applying.

An undertaking (self-attested) is to be submitted that there has been no
outstanding bankruptcy, judgment or pending legal action that could
impair operating as a going Concern. Also the Vendor must be solvent, in

the Legal Court of Law.

General

Vendor should note that this EOIl is not an offer and is issued with

no commitment from URSC. URSC reserves the right to withdraw the

EOI or change or vary any part thereof at any stage. URSC also reserves
the right to disqualify any Vendor/proposal, should it be so necessary at

any stage.
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8.2.2

8.23

8.2.4

8.2.5

8.2.6

8.2.7

8.2.8

8.2.9

URSC/ISRO is already having MoUs / Contracts for manufacturing and
assembly of spacecraft structures with PSU. Apart from PSUs, URSC is
aiming to identify new vendors to take up the realisation of spacecraft
structures within INDIA to improve through put from outsourcing. PSUs

having MOU with URSC / ISRO for manufacturing and assembly of

spacecraft structures shall not respond to this EOL. Their EOls will

not be considered.

Vendor development for any of the activities listed in Type-1 to Type-5 is
not in the scope of this EOI. Vendor shall have the required expertise /
experience in any of the activities listed in Type-1 to Type-5 at the time

submission of this EOI.

Timing and sequence of events resulting from this EOI shall ultimately be
determined by URSC.

By submitting a proposal, each vendor shall be deemed to acknowledge
that the Vendor has carefully read all chapters of this EOI, and has fully

informed themselves about all terms and conditions.

The proposal and all correspondence and documents shall be written in

English.

Vendor shall compulsorily fill up the Response format and

compliance matrix (Formats 1 to 9 and Formats B1 to B5) as given

in subsequent Chapters of EOl document.

Pre-EOI Meeting: A pre-EOlI Meeting will be arranged at UR Rao
Satellite Centre, Bengaluru at the specified date and time. Vendors are
encouraged to attend this meeting for better understanding of the EOI
with regard to Technical and Commercial aspects and to clarify doubts if
any. Request for preponement or postponement of this meeting will not

be considered.

Predatory Pricing: The Vendor shall specifically take note that

“Predatory Pricing” at the Request for Proposal [RFP] stage will not be
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8.2.10

8.2.11

8.2.12

8.2.13

8.2.14

8.2.15

accepted and such Bids not meeting even the basic cost of input i.e.,
Quoting unreasonably low Prices to undercut and obtain the Contract are

liable to be ignored/rejected, in order to obtain Quality Products.

Non-Disclosure Agreement (NDA): All documents/part drawings part of
this EOI and subsequent documents/part drawings issued for evaluation
and execution of works and any other communication revealed during the
project will be exclusive property of URSC and Vendor shall have no right
whatsoever on them and shall not disclose to any other person/party not
involved in the execution of the allotted work. The qualifying vendor must

take an undertaking on NDA as per the prescribed format.

Further, the Vendor must not quote any of these works in any
publications or to any of their customers/public domain without explicit

permission from URSC and adhere to strict confidentiality.

GST Registration: Government of India has implemented Goods and
Services Tax [GST] w.e.f 01.07.2017. The Vendor should mandatorily
possess a valid GSTIN along with the GST Registration Certificate.

Please take note of this aspect.

Cost required to establish the facilities or to design and fabricate jigs,
fixtures, special tools with necessary raw materials have to be borne by
vendor. No one time cost or additional cost will be paid by URSC under

whatsoever headings.

Vendors may please note that, proposed outsourcing products / activities
/ operations are not bulk order type. The type and scope of work to be
outsourced will be decided by URSC. Even after EOl and RFP stage,
final decision of outsourcing rests with URSC and does not have any

binding to necessarily / mandatorily outsource the work continuously.

Based on the EOIs received, URSC will shortlist the Interested and
technically suitable Manufacturers for procurement through regular

tendering process. Request for proposal will be sent ONLY to those

vendors qualified though this EOI. Further, it may be noted that there
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8.2.16

8.2.17

8.2.18

8.2.19

8.2.20

8.2.21

8.2.22

8.2.23

may or may not be a RFP / Regular tender as a sequel to this EOIl. Final

decision in this regard rests with URSC.

This EOI is neither an agreement nor an offer and is only an invitation by
URSC to the interested parties for submission of EOIs. No obligation of

whatsoever nature shall arise from the EOI process

URSC reserves the right to cancel the present EOI without assigning any
reason thereof, if only very limited response is received or the EOI
submitted by Interested Manufacturers are not complying with the

requirements.

URSC reserves the right, at any time, to waive any of the requirements of

this Request for EOI document, if it is deemed in the interest of URSC.

After examining the EOI, some or all of the Interested Manufacturers may
be asked to make presentation to URSC. URSC officials may visit the

production plant premises for further evaluation.

Wilful misrepresentation of any fact in the EOI will lead to disqualification

of Interested Manufacturer.

Brief overview of the scope of work given in this document may be further

elaborated in the subsequent request.

Vendors may please note that URSC reserves the right to outsource
either ALL or some parts of activities mentioned in this Expression of
Interest (EOI). The final decision rests with URSC.

Free Issue Materials (FIM) will be issued against valid bank guarantee /

insurance of equivalent value.
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8.3 Part-B: Technical

Vendors are required to read the full document carefully and adhere to the clauses /

information provided elsewhere in the document. However, the following points may

be noted and are re-iterated for better compliance and suitability of the vendors to
this EOI.

8.3.1

8.3.2

8.3.3

8.3.4

8.3.5

It is required for the organization to have valid Quality Management Systems
(QMS) certificate like 1SO 9001:2015 or its equivalent. This is mandatory
clause. Valid QMS certificate shall be sent along with EOI.

It is desirable that the vendor should have rich heritage of supply of bonded
composite structural products to aerospace industries. Proof of supply shall be
sent along with EOI. Supply of composite products to non-aerospace

industries like automotive, sports, transport, will not count for heritage of

supply.

Vendors should mandatorily have the required facility / factory to support
manufacturing and assembly of spacecraft structures including Thermal
testing and implementation activities. If vendors are required to sub-
contracting to another industry for some specific operations, responsibility of
inter co-ordination and logistics with sub-contracted vendor lies with the lead

vendor who has responded to EOI.

Prospective vendors are mandatorily required to have facilities mentioned for
various activities viz., primary bonding, machining of honeycomb sandwich
panels, post bonding, assembly activities and machining of metallic rings.
Information regarding available infrastructure, facilities, make and size
equipments, etc., with the vendor shall be clearly mentioned in their EOI.
Catalogues of such equipments may also be attached along with EOI. All
facilities and equipments will be physically verified and inspected by URSC to

arrive at vendor’s suitability.

This EOI is aimed at to have the support from prospective vendors who are

already having required facilities with spare capacity and trained / experienced
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8.3.6

8.3.7

8.3.8

8.3.9

work force to take up activities related to spacecraft structures manufacturing,

assembly including Thermal testing and implementation activities.

Vendors may please note that all raw materials are of aerospace grade and
are costly in nature. Hence, sufficient care should be taken for ensuring proper
storage / usage of these materials. Failure to which, vendor may attract a

suitable risk clause.

Quality of the product is paramount and realising the quality product from
prospective vendors is essence of EOl. Manufacturing, assembly of structural
components, thermal testing and implementation activities on sandwich panels
should be as per URSC qualified processes. Hence, vendors are requested to
follow all quality protocols, rigorous in-process inspection, vigilant online
quality control, mandatory check & inspection points, stage clearances, etc.,

may please be followed strictly.

Transportation of fully assembled and finished spacecraft structure with
thermal implementation requires special containers having controlled
temperature environment and vibration isolators. Specially made low level bed
long trailer is required to transport this container (assembled with structure) to
URSC stores. It is the responsibility of the vendor to arrange these

containerization and transport requirements.

Activities listed in this EOI require design, fabrication, procurement of jigs,
fixtures and special tools. It is responsibility of the vendor to arrange the
required raw material for the above and URSC will not provide any raw
materials for these tools and fixtures. URSC will only provide raw materials to

the flight hardware as Free Issue Materials.

8.3.10 Activities listed in this EOI requires vendor or their outsourced vendor to have

technical manpower with required experience / expertise in the desired field.
Vendors are required to provide the details of the manpower (both Engineers

and technicians) as per the Format-6.
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Chapter -9

EOI Response formats and Compliance

statements.

The proposal should be submitted as an Expression of Interest (EOI) as a

collation of filled formats (Format-1 to 9 and Format-B1 to B5) clearly providing the

details requested with documentary proof/supporting documents as Annexures. All
inputs may be furnished in English language and neatly typed document in the said
formats.
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Format-1:

Main Covering Letter

(To be printed on Company letter head)

[Date]
To,

SENIOR HEAD, PURCHASE & STORES

U R Rao Satellite Centre

HAL Airport Road, Vimanapura Post

Bangalore -560017, Karnataka
Dear Sir,

Ref: Expression of Interest for “Structure Manufacturing and assembly
activities”

Having examined the Expression of Interest (EOI), the receipt of which is
hereby duly acknowledged, we, the undersigned, intend to submit a proposal in
response to the Expression of Interest (EOI).

We attach hereto the response as required by the EOI, which constitutes our

proposal. Primary and Secondary contacts for our company are:

Primary Contact Alternate Contact

Name

Title

Company Name

Address

Phone

Mobile

Fax

E — mail
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We confirm that the information contained in this response or any part thereof,
including its exhibits, and other documents and instruments delivered or to be
delivered to URSC is true, accurate, verifiable and complete. This response includes
all information necessary to ensure that the statements therein do not in whole or in

part mislead URSC in its short-listing process.

We fully understand and agree to comply that on verification, if any of the
information provided here is found to be misleading the short listing process, we are
liable to be dismissed from the selection process or termination of the contract during

the execution of the contract.

We agree for unconditional acceptance of all the terms and conditions set out

in the EOI document.

It is hereby confirmed that I/We are entitled to act on behalf of our company/
corporation/ firm / organization and empowered to sign this document as well as such

other documents, which may be required in this connection.

Dated this
(Signature) (In the capacity of)
(Name)

Duly authorized to sign the EOI Response for and on behalf of:
(Name and Address of Company)Seal / Stamp of Vendor
Witness Signature:

Witness Name:
Witness Address:

CERTIFICATE AS TO AUTHORIZED SIGNATORIES

L the Company Secretary of .................. certify that
...................... Who signed the above response to EOI is authorized to do so and
bind the company by authority of its board / governing body.

Date:

Signature:
(Company Seal)
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Format-2.

General Details of vendor

Name of the Vendor

Year of Establishment

Core capabilities of the
Vendor, standard products

from vendors if any

Type here the brief profile of the

Vendor

Head office location and
address with contact number

& email id:

Local address in Bangalore if
any with contact number &

email id:

Addresses of manufacturing
and/or operational setup in

India

(Highlight the address
where URSC representative

shall visit for inspection)

Corporate website URL, if

any:
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Financial statement

Format-3

Auditor certified statements for the last three years FY 2021-2022, FY 2022-
2023& FY 2023-2024 in Annexure-B (please provide the profit and loss statement
and balance sheet).

SI. No. Description FY 2021-2022 | FY 2022-2023 | FY 2023-2024

Net Revenue from

1 Operations
(in INR Crores)
EBTD [Earnings

2 Before Tax and
Depreciation]
% of Revenue

3 from  Aerospace
Segment/Unit

4 Net worth

5 Share Capital

5 % of shareholding
by Indian

. % of shareholding
by Foreign
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Format-4

Activity response formats

Spacecraft structural manufacturing activities are broadly into 5 types viz.,

Type-1 to Type-5 activities. Vendors are requested express their interest by

appropriately marking against each type of activities. They may express for any or all

types of works depending on their expertise and availability of required facilities.

Vendor’s response

Work N fth tivit (Please write
ame o e activi
type y YES Or NO
as your response)
Primary Bonding of Spacecraft Structural
Type-1
Components
(if “YES”, please ensure
to fill form B-1)
Machining of Composite and Aluminium
ypez b Sandwich panel
oneycomb Sandwich panels
y wieh p (if “YES”, please ensure
to fill form B-2)
Post bonding of Composite and Aluminium
Type-3 )
Honeycomb Sandwich panels
(if “YES”, please ensure
to fill form B-3)
Thermal testing and  implementation on
Type-4
sandwich Panels
(if “YES”, please ensure
to fill form B-4)
Assembly of  Spacecraft  Structural
Type-5 Components and Machining of metallic

rings.

(if “YES”, please ensure
to fill form B-5)
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Format-B1

Compliance Matrix to be filled by Vendors

for Type-1 activities.

Name of the activity: Primary Bonding of Spacecraft Structural Components

Clause
No.

Name of the facility

Vendor’s remarks
(Please write Yes / No,
Noted, available with
vendor / outsourced
vendor, please provide
size of the equipment
wherever applicable)

3.1

Cold Storage maintained at temperature of -
20 °C, round the clock (24x7). [Mandatory
facility]

3.2

Vapour de-greasing facility, painting booth for
primer application, Chromic acid anodizing
and Sulpho-chrome etching facility are
required for raw material cleansing and
surface treatment activities prior to bonding.
Vendor should take responsibility of getting
surface treatment of components from other
DGCA/DGQA/NADCAP/ISRO centers
certified industries, if they do not have surface
treatment facilities of their own.

[Desirable facility]

3.3

Processing bay or lay-up room or clean room
of size 10 m x 20 m, ISO Class 8 (One lakh
class) with OHT Crane facility (min 3T).

The clean room shall have portable vacuum
pumps to generate a coarse vacuum of 0.8
bar(g) for product de-bulking.

[Mandatory facility]

3.4

Autoclave facility of size Dia. 25 m x 4 m
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length  (minimum), Pressure 7 bar(g),
temperature 200 °C and vacuum of 0.8 bar(Q).
Autoclave shall have fully automatic/semi-
automatic control system for better curing of
components. Autoclave shall be able to cure
at a heating and cooling rates 1 to 2 deg. C

per minute. [Mandatory facility]

3.5

Fully automatic and programmable prepreg
cutting machine of bed size 1.7 m x 1.8 m with
CFRP prepreg holding system.

[Desirable facility]

3.6

Inspection facilities like 3D coordinate
measuring machine (CMM) and / or Laser
tracker of minimum 5 m length x 5 m width x
1.5 m height.

NDT facilities like instrumented coin tap
facility, ultra-sonic, A-scan, C-scan &
Shearography facilities.

Testing facilities like UTM machine with 100
kN capacity with automatic recording facilities
for testing of process control coupons.

[Desirable facility]

3.7

Automatic Video recording facility for
recording lay-up activities in processing bay /

layup room / clean room. [Desirable facility]
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Format-B2

Compliance Matrix to be filled by Vendors

for Type-2 activities.

Name of the activity: Machining of Composite and Aluminium Honeycomb

sandwich panels

Vendor’s remarks
(Please write Yes /

No, Noted,
available with
vendor /
Clsgse Name of the facility outsourced
) vendor, please
provide size of the
equipment
wherever
applicable)
Three axis CNC machine / router [Mandatory
facility] with probing facility and vacuum clamping
bed. Minimum sizes are:
X - axis travel length: 3 m
Y- axis travel length: 2.5 m
Z- axis travel length: 0.3 m
[Mandatory facility]
Built in vacuum clamping system with bed size of
2.5 m X 3 m for clamping Sandwich panels during
4.2 machining. Mechanical clamping of sandwich

panels is not allowed.

[Mandatory feature]

Spindle speed: 10,000 RPM.

Positional accuracy requirement as per the VDI DGQ-
3441: Positioning uncertainty (P) for X &Y is axis 30

microns for full travel.

Large size automated Vacuum sucking system to
suck the CFRP and Aluminium dust generated

during the machining.
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An area of approximately 250 sq. m with air
conditioned dust free environment to store the bare

panel and finished components.

Scope of Work & vendors’ responsibility for Aluminium honeycomb
sandwich panel machining

Structural and Integration Layout Drawing study and
manual CNC programming for machining of Structural

and Integration interface holes, cut-outs and profile etc.

Preparation of vacuum clamping layout for through
machining using soft copies of drawings and vacuum

bed model on CAD module.

Checking of CNC program in all respects by manual

and graphics simulation method.

Machining of actual flight Honeycomb sandwich
components in all respects on top and bottom side

using appropriate special cutting tools.

Machining of different type of test coupons from the

bare panel.

Vendor is required to collect the bare honeycomb panel
from URSC and transporting to the machining location
safely with proper packing to avoid damage, since

panels are prone to damage.

Delivering the finished honeycomb panel to URSC
safely with proper packing to avoid damage, since
panels are having finished edges and prone to

damage.

Quality requirement Aluminium honeycomb sandwich panel machining.

Components should not be contaminated during
machining either by machine or by lubrication oil.
Components should be machined without any type of

coolant.

Component should not get de-bonded by machining
operations. Sufficient care shall be taken for selection

of proper special cutting tools and cutting parameters
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for machining .

Mechanical damages should not happen during

component handling, machining and vacuum clamping.

Rejection of component by any means is not allowed,
as bare panels are already subjected to many man and

machine hours.

Positional accuracy to be maintained within @ 0.1 mm.

4.5

Care during bare panel, finished components handling and storing.

Bare sandwich panels to be stored in vertical position in
specially designed racks. Panels should not be stored
horizontally and if any objects falls on the panel it
would damage as the panels are very weak in

compression.

Finished components to be packed by soft material and

to be stored on the table, not to be kept on floor.

Transporting of finished components are to packed with
bubble plastic sheet, foam and no other objects to be

kept on the component.

65| Page




66| Page




Format-B3

Compliance Matrix to be filled by Vendors

for Type-3 activities.

Name of the activity: Post bonding of Composite and Aluminium Honeycomb

sandwich panels

Clause
No.

Name of the facility

Vendor’s remarks
(Please write Yes /
No, Noted,
available with
vendor /
outsourced
vendor, please
provide size of the
equipment
wherever
applicable)

All the below mentioned facilities/ infrastructures are

mandatory

AC Clean room of size 12 m (width) x 20 m length x
5 m height. The entry and exits of the bay shall be
big enough to take the bigger panels of size 2 m x
2.5m.

There must be at least 6 Nos of working tables of

size 2 m x 3 m to carryout insert potting operations.

5.1

Post Bonding bay shall have table top Tri Chloro
Ethylene (TCE) based ultrasonic degreaser for
surface cleaning of inserts and metallic doublers

before potting and bonding respectively.

Chromic acid anodizing with hot water sealing: For
Aluminium doublers, inserts, brackets, etc., Tank
size: 0.5 m x 0.5 m x 0.5 m. This is a desirable
facility for vendors who are expressing interest for
post bonding activities. They may get the support
from other industries for providing end-to-end

solutions.
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Vendor shall have required tools for fixing SS

helicoils to Aluminium inserts.

The post bonding bay shall have pressurized air
supply for operating pneumatic power tools and

plungers for inserts potting.

The bay shall have accurately measuring weighing
balance (Range: 0-2000 g, Accuracy: 0.01 g) for

weighing adhesive mixtures.

The bay shall also have weighing machine having
capacity of 100 kg for weighing finished panels with

an accuracy of 50 g.

The bay shall have suitable vacuum pump to
generate a coarse vacuum of 0.8 bar(g) to have

voids free bonding.

The bay shall be supported by various table top or
bench level fitting machines like drilling machine, hand
shearing machine, lathe machine, grinding machine,

etc.,

There must be a vacuum cleaner to suck dust particles

generated during manual repair or local machining.

The bay shall have AC power supply for operating
electric driven hand power tools for local drilling, buffing,

trepanning, etc.,

The entire bay shall be illuminated LED / Florescent
lamps with required luminous intensity as per applicable

standards.

The bay shall be equipped with multiple racks to store

and identifying the various types of inserts and doublers.

The bay shall have suitable stands or racks to store

both incoming and finished sandwich panels.

68| Page




Format-B4

Compliance Matrix to be filled by Vendors

For type-4 activities.

Name of the activity: Thermal testing Implementation activities on Sandwich

Rigid OSR bonding

Panels.
Vendor’s remarks
(Please write Yes /
No, Noted,
available with
vendor /
Clsgse Name of the facility outsourced
) vendor, please
provide size of the
equipment
wherever
applicable)
DC Power supplies and Data Acquisition system
Level adjustable working platform/ surface table of
size 3.5m x 4.5m
6.2
Clean room of size 10 mx 10 m
Transit area of size 6 m x 6m x 3m Height
Painting booth
Ambient Thermal testing on honeycomb panel
Thermal implementation
Thermal Painting
6.3

Foil heaters and Temperature Sensors

implementation
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Format-B5(a)

Compliance matrix to be filled by Vendors

Name of the activity: Assembly of Spacecraft Structural

for type-5 activities.

components and

machining of metallic rings.

Part-A: Assembly of Spacecraft Structural components

Vendor’s remarks
(Please write Yes /

No, Noted,
available with
vendor /
Clsgse Name of the facility outsourced
) vendor, please
provide size of the
equipment
wherever
applicable)
High rise AC Clean room of size 15 m (width) x 20
m length x 12 m height. The clean room shall have
5 T OHT crane for handing panels and other
fixtures. [Mandatory facility]
Three Axis CNC VTL machine having table Dia. 2
m and vertical axis movement (Z) height of 4 m for
drilling tank mounting insert holes in the cylinder.
71 [Desirable facility]

Assembly bay shall have pressurized (8 bar(g)) air
supply for operating pneumatic power tools during rivets

fixing.

The bay shall have accurately measuring weighing
balances (Range: 0-2000 g, Accuracy: 0.01 g) for
weighing adhesive mixtures.

The bay shall also have weighing machine having

capacity of 500 kg for weighing panels and overall
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structure.

The bay shall have suitable vacuum pump to generate a

coarse vacuum of 0.8 bar(g) to have voids free bonding.

Within the bay area there shall be a clear area identified
for Structure containerization. There must be a sufficient

area to store tools, jigs and fixtures.

The bay shall have AC power supply for operating
electric driven hand power tools during local drilling,

emerying, etc.,

The entire bay shall be illuminated LED / Florescent
lamps with required luminous intensity as per applicable

standards.

Fixing of rivets requires special tools. These tools shall
be arranged by the vendor. Specifications and make will
be provided by URSC.

Assembly bay shall be equipped with have surface
table (size 2 m x 3 m) and suitable inspection tools
like stick micrometer, micrometer and vernier
caliper of various ranges, slip gauges, feeler
gauges, steel rules, etc. to measure insitu
assembly requirements. It shall also have laser
tracker or equivalent to carryout inspection of jigs,
intermediate and overall structure assemblies.

The bay shall be equipped with multiple racks to store
and identifying the various types of edge clips, “L”

angles, inserts and other constituent materials.
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Format-B5(b)

Compliance matrix to be filled by Vendors

Name of the activity: Assembly of Spacecraft Structural

for type-5 activities.

components and

machining of metallic rings.

Part-B: Machining of Metallic rings

Vendor’s remarks
(Please write Yes /

No, Noted,
available with
vendor /
Clsgse Name of the facility outsourced
. vendor, please
provide size of the
equipment
wherever
applicable)
Four Axis CNC Vertical Turning Lathe (CNC VTL) /
CNC Vertical Turning Machining Centre (CNC
VTMC) of size Dia. 1.5 m to 2 m. [Desirable facility]
Machine accuracy + 0.05 mm
Z-axis travel length: 500 mm.
7.3

Expertise is required to turn thick Aluminium
forgings to a thin rings of thickness 1.5 mm with a

required precision / accuracy.

There shall be sufficient area to store at least 10
Nos of Aluminium forgings and 10 Nos of finished

rings at any time.
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Format-5(a)
Compliance Matrix be filled by Vendors

for Terms & Conditions (Commercial).

Part-A: Commercial

Vendor’s remarks
(Please write Yes /

No, Noted,
Clause Name of the facility Comp!y. Please
No. provide your
explanation
wherever
applicable)
Organization Portfolio
The applicant may be a Proprietorship, Registered
Partnership Firm, Indian Company/Domestic Company-
Private or Public Company-Listed or Unlisted. Vendor
shall submit the interest in the given EOI response
sheet.
An Indian Company would be deemed to be owned by
Indian Citizen and by an Indian Company if more than
51 percent of equity interest in the company is
beneficially owned by Resident Indian Citizens and
Indian Companies that are, in turn, ultimately owned
and controlled by Resident Indian Citizens.
8.1 Control has been defined as the right to appoint the

majority of the Directors or to control management and
policy decisions, including by virtue of their
shareholdings or management rights or shareholders or

agreement or voting arrangements.

The vendor must be registered in India as required by
law with minimum three years of continuous operation

up to the date of publication of this EOI.

The Vendor should mandatorily possess a valid GSTIN
along with the GST Registration Certificate. The Vendor
should submit Self-attested copies of the Certificates of

Incorporation and other certificates that are legally
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required for carrying out its business activities in India.

The above certificates should be valid at the time of EOI
submission and should be certified by an authorized
signatory. A copy of PAN Card should also be
submitted.

Income Tax Returns of the last three assessment years
duly certified by a Charted Accountant has to be

submitted.

An undertaking (self-certificate) is to be submitted that,
the Organization hasn’t been blacklisted by any Central/
State Government Department/ Central Government
funded organizations/ State Government funded
organizations/ World Bank, or other World Bank
organizations and is not under any illegal expression by

Government of India.

The vendor, should not have, during the last three
years, either failed to perform on any agreement, or
been expelled from any project or agreement or have

any agreement terminated for breach by the applicant.

Persons who are individually or institutionally, in any
manner, involved with the selection/screening process

of the EOI, and employees of ISRO are ineligible for
applying.

An undertaking (self-attested) is to be submitted that
there has been no outstanding bankruptcy, judgment or
pending legal action that could impair operating as a
going Concern. Also the Vendor must be solvent, in the

Legal Court of Law.

8.2

General

This EOI is not an offer and is issued with no
commitment. URSC reserves the right to withdraw the
EOI or change or vary any part thereof at any stage.
URSC also reserves the right to disqualify any
Vendor/proposal, should it be so necessary at any

stage.

URSC/ISRO is already having MoUs / Contracts for
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manufacturing and assembly of spacecraft
structures with PSU. In addition, URSC is aiming to
have additional vendors to take up the realization of
spacecraft structures within INDIA to improve
through put from outsourcing. PSUs having MOU
with URSC need not respond to this EOI. Their
EOQIs will not be considered.

Timing and sequence of events resulting from this EOI
shall ultimately be determined by URSC.

By submitting a proposal, each vendor shall be deemed
to acknowledge that the Vendor has carefully read all
chapters of this EOI, and has fully informed themselves

as to all existing terms and conditions.

The proposal and all correspondence and documents

shall be written in English.

Vendor shall compulsorily fill up the Response format
and compliance matrix (Format-1 to 9 and Format-
B1 to B5)

Pre-EOlI Meeting: A pre-EOlI Meeting will be
arranged at UR Rao Satellite Centre, Bengaluru at
the specified date and time. Vendors are
encouraged to attend this meeting for better
understanding of the EOI with regard to Technical
and Commercial aspects and to clarify doubts if
any. Request for preponement or postponement of

this meeting will not be considered

The Vendor shall specifically take note that “Predatory
Pricing” at the Request for Proposal [RFP] stage will not
be accepted and such Bids not meeting even the basic
cost of input i.e., Quoting unreasonably low Prices to
undercut and obtain the Contract are liable to be

ignored/rejected, in order to obtain Quality Products.

All documents/part drawings part of this EOI and
subsequent documents/part drawings issued for

evaluation and execution of works and any other
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communication revealed during the project will be
exclusive property of URSC and Vendor shall have no
right whatsoever on them and shall not disclose to any
other person/party not involved in the execution of the
allotted work. The qualifying vendor must take an

undertaking on NDA as per the prescribed format.

Vendor must not quote any of these works in any
publications or to any of their customers/public
domain without explicit permission from URSC and

adhere to strict confidentiality.

GST Registration: Government of India has
implemented Goods and Services Tax [GST] w.e.f
01.07.2017. The Vendor should mandatorily
possess a valid GSTIN along with the GST
Registration Certificate. Please take note of this

aspect.

Cost required to fabricate tools including jigs and
fixtures have to be borne by vendor. No one time

cost or additional cost will be paid by URSC.

Vendors may please note that, proposed
outsourcing products / activities / operations are not
bulk order type. The type and scope of work to be
outsourced will be decided by URSC. Even after
EOI and RFP stage, final decision of outsourcing
rests with URSC and does not have any binding to
necessarily / mandatorily outsource the work

continuously.

Based on the EOls received, URSC will shortlist the
Interested and technically suitable Manufacturers

for procurement through regular tendering process.
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Request for proposal will be sent ONLY to

those vendors qualified though this EOI. It is to

inform that there may or may not be a RFP /
Regular tender as a sequel to this EOI. Final

decision in this regard rests with URSC.

This EOI is neither an agreement nor an offer and
is only an invitation by URSC to the interested
parties for submission of EOIls. No obligation of
whatsoever nature shall arise from the EOI

process.

URSC reserves the right to cancel the present EOI
without assigning any reason thereof, if only very
limited response is received or the EOI submitted
by Interested Manufacturers are not complying with

the requirements.

URSC reserves the right, at any time, to waive any
of the requirements of this Request for EOI

document, if it is deemed in the interest of URSC

Wilful misrepresentation of any fact in the EOI will

lead to disqualification of Interested Manufacturer

Brief overview of the scope of work given in this
document may be further elaborated in the

subsequent request

Vendors may please note that URSC reserves the
right to outsource either ALL or some parts of
activities mentioned in this Expression of Interest
(Eol). The final decision rests with URSC

Free Issue Materials (FIMs) will be issued against

Material Bank Guarantee / insurance.
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Format-5(b)
Compliance Matrix be filled by Vendors

for Terms & Conditions (Technical).

Part-B: Technical

Vendor’s remarks
((Please write Yes

/ No, Noted,
Clause Name of the facility Comp!y. Please
No. provide your
explanation
wherever
applicable)
It is required for the organization to have valid
Quality Management Systems (QMS) certificate like
ISO 9001:2015 or its equivalent. This is mandatory
clause. Valid QMS certificate shall be sent along
with EOI.
The vendor should have rich heritage of supply of
bonded composite structural products to aerospace
industries. Proof of supply shall be sent along with
EOI. Supply of composite products to non-
aerospace industries like automotive, sports,
8.3 transport, will not count for heritage of supply.

Provide the detail about work, and work order value

with relevant purchase order copies if any.

Vendor should have the required facility / factory to
support manufacturing and assembly of spacecraft
structures  including Thermal testing and

implementation activities.

Prospective vendors are mandatorily required to
have facilities mentioned for various operations viz.,
primary bonding, sandwich panel machining, post

bonding, assembly activities and metallic rings

81| Page




machining. Sizes of the facilities / equipments shall
be clearly mentioned in their EOI. Catalogues of
such equipments may be attached along with EOI.
All facilities and equipments will be physically
verified and inspected by URSC to arrive at

vendor’s suitability.

This EOI is aimed at to have the support from
prospective vendors who are already having
required facilities with spare capacity and trained /
experienced work force to take up activities related
to spacecraft structures manufacturing and
assembly including Thermal testing and

implementation activities.

Vendors may please note that all raw materials are
of aerospace grade and are costly in nature.
Hence, sufficient care should be taken for ensuring
proper storage / usage of these materials. Failure

to which, vendor may attract a suitable risk clauses

Quality of the product is paramount and realising
the quality product from prospective vendors is
essence of EOI. Manufacturing, assembly of
structural components, thermal testing and
implementation activities on sandwich panel should
be as per URSC qualified processes. Hence,
vendors are requested to follow all quality
protocols, rigorous in-process inspection, vigilant
online quality control, mandatory check &
inspection points, stage clearances, etc., may

please be followed strictly

Transportation of fully assembled and finished
spacecraft structure with thermal implementation
requires special containers having controlled

temperature environment and vibration isolators.
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Specially made low level bed long trailer is required
to transport this container (assembled with
structure) to URSC stores. It is the responsibility of
the vendor to arrange these containerization and

transport requirements

Activities listed in this EOI require design,
fabrication, procurement of jigs, fixtures and special
tools. It is responsibility of the vendor to arrange the
required raw material for the above and URSC will
not provide any raw materials for these tools and
fixtures. URSC will only provide raw materials to

the flight hardware as Free Issue Materials

Activities listed in this EOI requires vendor or their
outsourced vendor to have technical manpower
with required experience / expertise in the desired
field. Vendors are required to provide the details of
the manpower (both Engineers and technicians) as

per the Format-6.
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Format-6

Availability of technical & experienced manpower with
Vendor /or with Outsourced Vendor

Name
of the
activity

Type-1

Type-2

Type-3

Type-4

Type-5

Category and
No. of Engineers

Category and No.
of Technicians

Category | Nos

B.E. / M.E
Mechanical

B.E./ M.E
Mechanical

B.E. / M.E
Mechanical

B.E./ M.E
Mechanical

B.E./ M.E
Mechanical

Category

(a) ITI- Fitter
(b) DME
(c) DCE

(a) ITI-
Machinist
(b) DME.

(a) ITI Fitters
(b) DME

(a) ITI-Fitter
(b) DME
(c) DCE

(a) ITI- Fitter
(b) DME

Nos

Whether
available
with vendor
OR with
outsourced
vendor
Vendor /

Outsourced

vendor

Vendor /
Outsourced

vendor

Vendor /
Outsourced

vendor

Vendor /
Outsourced

vendor

Vendor /
Outsourced

vendor

Remarks

Experience in the field of
composite manufacturing and

sandwich panel fabrication
using vacuum bagging
technigue and autoclave
curing is required.

Experience in the field of
composite and  sandwich

panel machining using CNC
machine and programming
knowledge required.

Experience in the field of
general fitting works like
finishing, deburring, adhesive
mixing, injecting adhesive,
buffing, components bonding
using adhesive is required.
Experience in the field of
general fitting works, painting
and bonding is required.

Experience in the field of
assembly of composite parts
and sandwich panels using
special jigs and fixtures is
required.

DME: Diploma in Mechanical Engg. DCE: Diploma in Chemical Engg.

Notes:

a) Itis desirable to have 2-3 years of experience in the relevant fields of manufacturing.

b)

d)

It is desirable to have Mechanical Engineers / Diploma holders in Mechanical
Engineering with knowledge / experience in tool design, dimensional inspection,
online quality control, material testing, CNC programming, material handling,
containerisation, etc.,

For surface preparation activities, chemical / metallurgical engineers are preferred.

Vendors are requested to provide their manpower details as per above table (Form-6)
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Format-7

Declaration from “LEAD VENDOR”

(To be printed on Company letterhead)
[Date]

To,

SENIOR HEAD, PURCHASE & STORES
U R Rao Satellite Centre
HAL Airport Road, Vimanapura Post
Bangalore -560017, Karnataka.

Dear Sir,

Ref: Declaration of Lead Vendor for “Structure Manufacturing and assembly
activities including Thermal testing and implementation”

Having examined the Expression of Interest (EOI) and understood the scope of Lead
Vendor, we intend to submit our Expression of Interest to participate in the EOI as
“LEAD VENDOR”.

Further we declare the following:

a) We have understood the scope, responsibilities and requirements of “LEAD
VENDOR?’”.

b) We have understood the scope, responsibilities and requirements for each of the
activities mentioned in EOl document.

c) We are having required facilities marked as mandatory for Type-1 and Type-5
activities.

d) We will outsource the activities for which we do not have required facility /
infrastructure of Type-2 / Type-3 / Type-4 activities to other industries, if required.

e) We agree to scrutiny by URSC for physical verification / evaluation of our facilities
and facilities of our outsourced vendors as per Sl. No. 2.3 of EOI (the list
enclosed)

f) If our outsourced vendors are found not qualified by URSC, then these activities
will be outsourced by us, only to URSC qualified / approved vendors during RFP/
RFQ phase. As a “Lead vendor”, we are responsible for the final delivery of
products within delivery schedule and inter-coordination between the sub-
contracted vendors.

g) We will coordinate with sub-contracted / outsourced vendors for successful
delivery of fully assembled spacecraft structure including Thermal testing and
implementation activities.

Date: Signature:

(Company Seal)
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Format-8

Compliance Matrix to be filled by Vendors for
Facilities/Infrastructure

s Facilit Whether in-house Details of
; 'y / Outsourced Outsourcing Remarks*
No Description - o
facility facility

* Remarks:

1)

Provide Documentary Proof as supporting documents to the topics in the

Clearly fill the column with the regard to the availability of facilities in-house

In case of outsourcing, mention the full address, details and their expertise

above table.
2)
(OR) outsourcing.
3)
shall be mentione
Signature:

Name of the authorized signatory for the company:

Date:

Note:

1.

If required, necessary sheets can be attached.

d.

Place:

89| Page




90| Page




Format-9

List of Annexure to be attached along with EOI

Sl. No.

Name of the point

Vendor’s
response

Availability of qualified work force as per format-6.
Please provide details of workforce like trade,
qualification, number, years of total experience, years of

employment/experience, etc.,

In-house / outsourced vendor's experience having
completed similar nature of work of purchase orders
during the last 3 years. (Provide copies of the orders
clearly showing the scope of work, magnitude of the

work involved, proof of completion and delivery).

Specify the list of Customers within the

State/Country/abroad.

Specify standard product(s) of the company.

Signature:

Name of the authorized signatory for the company:

Date:

Note:

Place:

1. If required, Provide Documentary Proof as supporting documents, topics

where ever it is deemed necessary sheets can be attached.

91| Page




92| Page




Chapter-10

Typical drawings of spacecraft structural

products.

Sl.
No.

Name of the Component

Typical Aluminium honeycomb sandwich panel

2 Typical CFRP Cylinder

3 Typical CFRP Doubler

4 Typical CFRP angle

5 Typical CFRP Edge Clip

6 Typical CFRP Tube

7 Typical drawing for machining of honeycomb sandwich panels
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ALL DIMENSIONS ARE IN MM
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I BOTTOM SIDE

TYPICAL PRIMARY BONDING DRAWING OF CFRP SANDWICH CYLINDER
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TYPICAL DRAWING OF CFRP ANGLE
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NOTE.: ALL DIMENSIONS ARE IN MM

1. LAYUP [(0/90)/(0/90)]
2. THICKNESS (T) CORRESPONDING TO 2 LAYERS

3. ANGLE (A) CORRESPONDING TO THE TOOL WITH ANGLE 55°

TYPICAL DRAWING OF CFRP EDGE CLIP
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