WRA @R GOVERNMENT OF INDIA
aiafeer AT DEPARTMENT OF S )
Siafter IUFNT &g — SO SPACE APPLICATIONS CENTRE-ISRO

Srgrqrare AHMEDABAD - 380 015

H.: OR/3.eM.3ME./01/ F /2026-27
No.: SAC/EOI/01/E/2026-27 Date:12/05/2026

ST ok Trega el o FoTT S IehT 7R |, TorT, 3hT U $iER, 3ia el SuT &g, stgHeraTs, frmfafaa & forg dentents e
@4 8 | For and on behalf of the President of India, Head, Purchase & Stores, Space Applications Centre, Ahmedabad invites
EOI for the following.

SITIATS BIgeA . wfere ferawor Toere foter o wor
EOI File No. Brief Description Due Date & Time
TR ST ST STHET o o, srprefier weme e fifer <t armafd
HeR/3.3MATE/01/3/2026-27 | 3 e i sifrsaftn 10-06-2026;
SAC/EOI/01/E/2026-27 Invitation for Expression of Interest for Supply of Optical 1500 Hours

Communication Terminal for LEO and GEO Satellites

1. %R?frf qehIehT S&dTaS Sﬂ'ﬁ T fop aawsz WWW.isr0.gov.in i WWwWw.sac.gov.in I 3qcTsy 2 foem %ﬁ%sr, forshar
Eal cIc\Gf ST T IooiT § 3R 38 I A SISHATS FoRaT ST Tkl & |The detailed technical document including

specifications, pre-requisites that a vendor should possess etc. are available on ISRO and SAC website

WWW.isro.gov.in & www.sac.gov.in and the same can be downloaded from the websites.

2. EXRIRZIE] < fm Eﬁ's: oft Trsfertor psoe@sac.isro.gov.inﬁﬁﬂ 9T IS Sl F‘Tﬁh_-[, é?:ﬁ?ﬂ'l’:% £l ‘SF\EI’T'I'( ETREiC] fi’q RILey qreee
@H o & ST B | Please note that, any clarification shall be sent to Email_id psoe@sac.isro.gov.in. However,
response to EOI has to be sent to below mentioned postal address only.

3. T S R S AetEE o # e ffer 10-06-2026 (1500 Hrs. IST) 9 7 569 T8 STefiesanerty & = fag mg
94 T ASH| Please submit detailed response to the undersigned on or before due date 10-06-2026 (1500 Hrs. IST) in
sealed cover on below address.

Y U WER ATAHRT Purchase & Stores Officer,
T w98 Tender Cell,
Ffafier Ty (B'Hﬁ) Space Applications Centre (ISRO),
ﬁa&'{m, AT %wmﬁ.aﬁ., Jodhpur Tekra, Ambawadi Vistar PO,
WLATSE Satellite, STEHETATE Ahmedabad - 380015

4. T fafer srgr s o frare W =18 fererr =t foperr ST | No request for extension of the due date will be considered

5. focrve et @ T v weiishd FET R SITEA| Late/Delayed offers will not be accepted.

6. AT STUTEEATE e 1 R ffr ot A Sud veet Hiwwss foreTs o shad 3. o o1, W iR frra fafer wr fafraa
et ER%@:Q ﬁ:ﬂ?ﬁ yfcfsram Elﬁjﬁﬁ” Please submit detailed response to the undersigned on or before due date in
sealed cover only duly superscribing EOI Number and due date.

7. TRl off g FENIE =+ AT, 079-2691 3038/56, $HA: psoe@sac.isro.gov.in I Tk 4 For any technical query,
contact on 079-2691 3038/56, Email: psoe@sac.isro.gov.in.

8. S éﬁw’é EY %I'Q SI@‘H, Ife aﬁé g3 qr éamsz 9T JehIfTd foham ST@l Corrigendum if any against this EOI will be
published on website.

9. e forelt oft vrsg % 3iIe 3 fEet o ofier ovef # 3fax R, A iU TEHoT Teied BTN If there are difference in meaning

between English and Hindi of any term, the English version shall prevail.

Sd/-
M, 37 T Y8R Head, Purchase & Stores

T CNT ST 12 T S5 SIS O Y T ATt 8| JEfTE W15 https://eproc.isro.gov.in/ W ST AT 310 forshat sroprgay/ e e whr svafaa
| As we are migrating to new E- procurement portal, kindly update your vendor Profile/Credentials by visiting https:/eproc.isro.gov.in/ &t
fershaeti 1 @Tge https:/gem.gov.in qrwnaﬁzéwmaﬁwﬁgﬁw%mm%mma @ﬂ)ﬂﬁn‘d‘ﬁ?- All vendors are encouraged

to register themselves on Government E-market Place (GeM) portal by visiting https://gem.gov.in



mailto:psoe@sac.isro.gov.in
https://eproc.isro.gov.in/
https://eproc.isro.gov.in/
https://www/gem.gov.in
https://www/gem.gov.in

TG 6T AT (FTTMTE)

Invitation for Expression of Interest

TASIT 3T SA23T SUUET o feu
JhRTINT TR ZfHTeT
T ata

&

for

Supply of
Optical Communication Terminal for
LEO and GEQO Satellites

YR PR 3(ai¥e fAUTT Government of India Department of Space
YR 3iaives SHYTH IS Indian Space Research Organization
Gi?lﬁ'&[ STRT W ('\aﬂ'T) Space Applications Centre, (SAC)
AgHcldlg, HIRd Ahmedabad, India




ST ot srfireafad - Tagait ik Sigen Iuusl & fore yar=itg Jar efifqa ot smyfd

Expression of Interest — Optical Communication Terminal for LEO and GEO Satellites

Ao 9% Table of Contents
¥.49. | fAwaag Uy .
S.No. | Contents Page No.
1. | GR=T Introduction 2
2. G%QCI Objectives 3
3. | SMRACT sra=adan SR fafdry faarm 4
OCT Requirements and Typical Specifications
4. | B @1 & Scope of work 7
5. | T 31IYHATE General Requirements 9
6. | fddhdl UBdT AMES Vendor eligibility Criteria 10
7. | SonemE o B4 & forg W= Ae™ 11
General instructions for submission of EOI
8. | dfaer & oifad Tu g &1 ik 12
Contract finalization Procedure
0. éﬁﬁﬂéqﬁmm Eol Response Format 12

Wfére T ot Gt List of Abbreviations:

3Tt RIS EINCIEER]

OCT Optical Communication Terminal
EEIEIN 3{fErefe i siftreaferd

Eol Expression of Interest

I5 3idRel IuaNT

SAC Space Applications Centre

S YR 3R, STEHU T3

ISRO Indian Space Research Organization
LEKilY IR-Yeh TR0l GHEIAT

NDA Non-Disclosure Agreement
LERT] e o-pen

LEO Low Earth Orbit

CIER) YRR Y-pef

GEO Geostationary Earth Orbit

IRTGY | URqd & 1T SRy

RFP Request for Proposal

fTH I IUHRUT (AHTa

OEM Original Equipment Manufacturer
gidt TISTT 3rfemrgun 3R ¢febtr

PAT Pointing Acquisition and Tracking
JTTeiey | sidive SeT Jumd IR JdedhR JiHfd
CCSDS Consultative Committee on Space Data Systems
GEIER)] FA TIDHROT GRID

TID Total lonization Dose

LSRR THd g1 JHTd

SEE Single Event Effect

fafkel ITTNT Hg-3 Space Applications Centre-ISRO
1




ST ot srfireafad - Tagait ik Sigen Iuusl & fore yar=itg Jar efifqa ot smyfd

Expression of Interest — Optical Communication Terminal for LEO and GEO Satellites

1. U= Introduction:

3fafve-meia Jarsft, I=-fave o Yeror iR, Ser-7Te aefe SR IUFfae Sy &t aoht I
3fa 3 S-eMdT, W@ iR FHH fadadr aret IuUg TR Jonferdl &t 3iyayd A1 & o faar g
IRUR IST-3MgRT (3IRU) i, gratifes ufkuss iR fayaia € Tiftra Weew Suasdr, fafame
Sfeaarstt ok fawr Teieh gifaal @ a1frd €1 39 T o, uerita Iuwre TR sATel it & siafe
ol & foTE U Ui e davmiieh o U H SR § | TR TR efifaa (3iRfieh), aor-smenfa wi-
WY i &1 ST B gY, Heel-1mfae 3e1 &=, 9t g8 e JR&T, 1 gwaay, HIide ATdHR
HR 3R HH foorelt Wud Aled HRTE YUIeR TR AgAYD! Ay e HRd ¢ | A a4 USRI TaR &1
fady w0 g Y- Fer [agsh) IR & Ry srpve s &, s a1 iy aret y-Judh et @
ATl Bidl 8, T & YRR Y-l (Siigs) SWE! &I ey, 3= yge 3R ddl 3@afy & JaR
feies P aTa=gesar gl 2|

The rapid growth of space-based services, high-resolution earth observation missions, data-intensive
scientific and strategic applications has led to an unprecedented demand for high-capacity, secure,
and low-latency satellite communication systems. Conventional radio-frequency (RF) links, although
mature and reliable, are constrained by limited spectrum availability, regulatory complexities, and
scalability challenges. In this context, optical satellite communication has emerged as a key enabling
technology for next-generation space missions. Optical Communication Terminals (OCTs), employing
laser-based free-space links, offer significant advantages over RF systems, including multi-gigabit
data rates, enhanced link security, reduced interference, compact payload size, and lower power con-
sumption. These benefits make optical communication particularly attractive for Low Earth Orbit (LEO)
satellites requiring high-speed data downlink and rapid ground contact, as well as Geostationary
Earth Orbit (GEO) satellites demanding reliable, high-throughput, and long-duration communication
links.

2 T SiR fafd fiRe saxgaarsil &1 & o Iad §U, AP-33R1 Tag s 3R Sigsil STl &
forg siafver-org wereity WaR eRfel B ufawniia #37 B amar are s fasbarsii/eigen @
I Y sifiraafadt genans) smwfa @war 81 fashdt &1 emrar & wanfora foie wexiAl ok gd-
SHT P 1Y TAZ 3 3R Sigail 3Ny &1 feog, fadwM, sedm 3R TRI&Ur 3R e mfid g1
In view of these advancements and the evolving mission requirements, SAC-ISRO invites Expression
of Interest (Fol) from Global Vendors /OEMs with capability for suppling space-qualified Op-
tical Communication Terminals for LEO and GEO Satellites. The capability of vendor includes de-
sign, development, qualification and Test and Characterization of LEO and GEO OCTs with proven
link demonstrations and heritage.

eTHTe #1 TRET FUTs THIRAT TIGE SHICTIR S TTY Td WH-g-T138, TI3S-2-T9d
ST TYIfRT Jav-GudE HPHT foid &7 waeT Fe & fag 1 78 81 F3isre 7 onehe &1
BT HTIIHATG SN THHIF Q435 BIIGT 3R ST &1 Jrgid & g savae 3= dn-aedia
T 81

The terminals are envisaged to support space-to-ground, ground-to-space, and potentially
inter-satellite optical links compatible with available optical ground infrastructure. Eol contains
OCTs functional requirements and nominal specifications, scope of work and other modalities re-
quired for supplying the OCTs.

fafkel ITTNT Hg-3 Space Applications Centre-ISRO
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YT &+ aTet AP fadarall/sgeq &1 ag GlAiEa &= I & 379 Urey Jfarer- o garia
erifaet &1 sl &1 siféia sIgya v gd-srgya 81 Adarsi 1 uga & g1t werge el &
TrY SFITT AR & S/FTR T [§g3i &7 3/gareT &7 817711

Participating Global Vendors /OEMs must ensure that they have requisite experience and her-
itage of supplying space qualified optical terminals. \lendors must provide compliance to all the
points as per the compliance matrix along-with all supporting documents as evidences in the first
instance itself.
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Figure 1: Optical Communication System Configuration

2. GéfSRIOb_iectives:

3T 3371318 1 3= dffe SMfidt fasharail SR ST & SagHm sl & T & & fE 37!
&SN T UdT TR &1 $3M13HTS BT FIIST IR & TAgail 3R Sigs IUUE Wl & q1Y
TN TRt fRits & PR F31 & e smazas iR & fore wvnfaa faskansit @t uga™
FHAT 2 | TR Smazgsarsii & SR 3 38 & IR $i 91g & T § W smuwdt §
Y T oI Tohdr ¢ | T8 $3M3ITs Paet U A4 aral fasharail/eNEea &t ao-He &, T
w?@-ﬁwmwmﬁ%m%aﬁv@www*mmmqﬁ
FRarel

The objective of this Eol is to explore the Global OCT vendors and their capabilities to meet the
ISRO'’s requirements. The Eol intends to identify potential vendors for OCTs required for realiz-
ing end to end optical link with ISRO’s LEO and GEO satellite platforms. The outcome of this
Eol may be directly incorporated in the RFP at the later stage as per mission requirements.
This Eol is intended solely to assess technical capability, readiness level and heritage of partic-
ipating Vendors/OEMs and does not ensure a commitment for procurement at this stage.

39 S3M13M18 & I5 g MUTIER &;

The objectives of this Eol are mentioned as per followings:

2.1 Tag e 3V gt 3umsl & faw sivfidt fawra w1 amenvia eaarat area 3w fadarsi 1
gaT T 3 371 Gg 17 HeT/

To explore and identify global vendors with end-to-end capabilities of OCT development
for LEO and GEO satellites.

fafkel ITTNT Hg-3 Space Applications Centre-ISRO
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2.2

2.3

24

2.5

2.6

2.7

2.8

2.9

2.10

2.11

YT TF a1 fasharstt &1 SR Yellag Guft STzt & guda o snaxgs ae-ie! faaur, fafdwr, e
T&™ PR B SATRIDH 5|

Participating vendors are required to provide required technical details, specifications, documenta-
tions in support of all the objectives listed above.

3. A sazgwand iR "= fafadsr:

HTHT TIet [aarsll ®1 ggarT &e-r/

Identifying vendors with proven technology and heritage of LEO-LEO, LEO-GEO, LEO/GEO-
GND bidirectional optical communication links.

ofleTs? & forw foid aoic sigarT 8 it womref! derdiev/

OCT System parameters for link budget estimation for different link scenarios i.e., LEO-
LEO, LEO-GFO, LEO/GFO-GND in bidirectional mode.

31, wqg G wfFy, ardlg, 2diadt sitv Seff-wwis & fow 3uus §evihw SravadEarg|
Satellite interface requirements for data, timing reference, power, thermal, telemetry and
tele-commandes.

H1a-IRR GiSTET sitv It @1 ddaifas uHe [Rrear & forg 3uaE sazaaarg/

Satellite requirements for ultra-stable pointing and long-term thermal stability of OCTs.
FITel] & @Y~ TTY 39 FOINAl/Ted &IV & [T vpigpd siedid] 1 sgar giorr/

Qualification plan of integrated OCT as a system as well as for sub system/component level.
Farer gafavyy, fRgaaar siv AT iaT srazadarsli &1 sgara/

Compliance with space environment, reliability and mission life requirements.

31 89 srearazae® darst & fore fore uesear siv sifafiear

Link availability and redundancy for mission-critical services.

SARErTTT & Y S ATHIe Tifer & ciese, HefT 7 FATTT HN aredias TRarerT gevar
a@ At aevn & siwict & ferg qeieror site sifiraeror giaarg|

Test and Characterization procedures for OCTs at different stages starting from OCT pay-

load realization, AIT with spacecraft, till in-orbit validation and in actual operational sce-
narios.

IRy & YFe IV TTG & TR & [org 31 & farg T138 Rved SHTawaddrg sk &iTd FuesE/
siofiger |

Ground System requirements and compatible available OGS for OCTs for pre and post
commission phases.

aict & forg wifere wsror siv g: ddfieeor ePwion

The long term storage and re-validation philosophy for OCT.

OCT Requirements and Typical Specifications:

TN 3R SHE3l SUIET & o venr=iia TR et @t siazadmar g1 efifra Tardan sk sigsi
FHeqafl & e Toe 81 T € a1 el o 81 v § | <fiiFa ot ik Sfcafad siaxgararstt & sy
EREIEY

Optical Communication Terminals will be required for LEO as well GEO Satellites. The terminals
may or may not be identical for LEO and GEO Orbits. The terminals should be compliant to re-
quirements as mentioned below.

fafkel ITTNT Hg-3 Space Applications Centre-ISRO
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3.1 TUdgsii-sigen Ul & forw oifidt smazasmant
OCT Requirements for LEO-GEO Satellites:
THTRIT cia &1 Ifcafad arfeiss! 1 % AR Rafeied sravadmarsti o Q1 & & &M g1
ElIRY
The optical terminal should be capable to meet the following requirements as per below men-
tioned Table 1.

TTICr®T Table1:  SfIHIET STTRIHATT OCT Requirements

®.9. TAGHATY faopar ot fewuit
sr.No. | IRTHfiex Requirements Vendor’s Response
Parameters Tagft efiea Sigen efiea uassi effqa | siigen eftfqa
LEO Terminal GEO Terminal LEO Terminal | GEO Terminal
1. DET 450 9§ 1200 fobdl| 36000 fobddll (Y-
Orbit T 3/Ad Hef RR a1 o
450 to 1200 km SSO/ | THSBIICTD)
Inclined orbit 36000 Km (Geo-
stationary or
Geo-synchro-
nous)
2. foie g o TARIN-UARSH e 45000  foprit
Link Distance H’Iﬁ'@'@[ & ﬁ‘l’Q ddh Gﬂé&ﬁ-
8000 fHil I UGERT]
Up to 8000 Km for Up to 45000
LEO-LEO ISL Km GEO-LEO
o TASIN-SgN o Giig3N-SiTAS!
MEUHTT & f| % g 38000
45000 fodt db ICLIGED
Upto 45000 Km for Up to 38000
LEO -GEO ISL km for GEO-
o TISIM-SITAST &H| GND
o 1800 fHi a® | o SRESN-SgaN
Up to 1800 km for | 80000  fopeft
LEO-GND. db @fe uRe=y
IuA §)
Upto 80000
Km for GEO-
GEO (if scenar-
ios available)
3. NED o fofewrfoie o fefow e
I H AT Bidirectional Bidirectional
Link  Require- Links Links
ments o TASIM-UNT | o SE3-ULES
LEO- Ground GEO-Ground
@R@H 3R | GEO-LEO
GEO-GEO

fafkel ITTNT Hg-3 Space Applications Centre-ISRO
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*L[EO-LEO (In- | (@& ufesd Jucs &
terplane and / if scenarios availa-
ble)
Intra plane) *
o AN
LEO-GEO

4, = oo | cfifaal 4 dq s <fiia &
SR AR (STeR)/ITe (SRUE) TR G Bl
Wavelength aaaﬁ%uwmeﬁaﬂ%m
Compatibility Terminals should have provisions to switch

Transmit (Tx) / Receive( Rx) wavelengths as
per compatible counter terminal.

5. ST a8 . 10GﬂaﬂTﬂWWUpto1OGbps
Data Rates o URGd SeT @ Jade Jalexll & %Q

TSiiEIdTed, 2. 56feitiTy, 5.0 S€Uey, 10
Sierdiey|
Variable data rate support e.g. 1Gbps,
2.5Gbps, 5.0 Gbps, 10 Gbps.
. AW 3R oftean Se1 ¥ Ry &)
SR
Min and Max data rates to be specified

6. AMEHA TR | 3MMITYC THRIT TR & T FAaH 3R
CE HYHIH STl &R W s Folc BT I
Optical Power RIS
Budget Link Budget at Minimum and Maximum

Data Rates to be mentioned correspond-
ing to output optical power from OCT

7. 21 ¥9R & fore | yem=itg It §8 Optical C band
Tared B AT | 1530-1565 8. & iR ARy amet
St (CHSIY/AHTHSITE/ T 3M1fe) & 3R
Wavelength of | Within 1530-1565 nm as per specific
Operation  for | standards( SDA/CCSDS/Estol etc.)

Data Communi-
cation

8. Sffafaaar oToR 3R WYE® &1 SifaRadd TRa1 @fg
Redundancy CUREIR)

Redundant architecture of Laser and De-
tector.( If available)

9. SETEU UGld | UPTRITY SiichT U1 siieh1 Ied TG
Acquisition Optical Beacon or Beacon Less Acquisition.
Methodology

10. |deifen | uadsl ok el Smmiie & o Sugad
PAT System FAIS qU <1 % TIY Tehiepd UL Yumet |

Integrated PAT system with Closed Loop
Tracking suitable for LEO and GEO dynam-
ics.

11. | 9RI®  USfeT | o ~ 5-10urad (LEO)

GRS e ~2-5urad (GEO)

fafkel ITTNT Hg-3 Space Applications Centre-ISRO
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Fine  pointing

accuracy
12. AN W- | fH-d B 3RThd TRUT b GRIT W-UN&T0T
PR B T W& BT AR | Yeuieh 3R UegH

Built In self-test | ATUGS! & FAfEY fvar ST =nfgu

Terminal should be capable of performing
self-test during calibration phase. The eval-
uation and performances parameters to be

ecified.
13. <fiTa W;g%caﬁ?nmt{quﬁ'é%u&a@%a
PR HIde AR, GoaHH UraR | fawgd fafd =il

Terminal Size %mﬂﬁWZﬁl

Compact size, Mass, and Power optimized
for small and medium satellites.
Refer Table 2. For detailed specs.

14. gi=me ~5-7 TY Years ~ 10-15 @SYears
EIEEEIK]
Operational
Lifetime

15, |UoRNa  Uds | gl g1 HR & STSiey & A1 Hd |
TR Compatible with existing worldwide OGS.
Optical Ground | fAfY fhT oM aret Tq Sfeiiey &t G|
Station List of compatible OGS to be specified.
Compatibility

+ eV 3i¥ 3T UaTg 3l SIETque gRexy B qredides GHT Tud @i e & g efEf—7a [a=rg
1A1EE 13 g

Terminal Configuration for establishing real time connectivity in Inter-plane and Intra-plane LEO ISL sce-
nario to be specified.

3.2EFI§Gﬁ MR \_rﬂgéﬁ 3MRAIET &t ﬁﬁl’ﬂ'ﬂﬁ’ Specifications of LEO and GEO OCTs
TAs 3 3R Shan Sfidiey # aiferest 2 # i ¥dg MU 3R g fafdwr g

The LEO and GEO OCTs will have following specifications as per mentioned below in Table 2.

drferer 2: sididt & foo 1A rable 2: Specifications for OCTs

®.4. | R TIRIHATY fagsar 1 2aroft
Sr. No. | Parameters Requirements Vendor’s Remarks
1. SR 1530 -1565 1., (BT e/ & Iy
Wavelength | T7Td ST 3R SRUHRT & AW 3rdd a<i
e, feiep Smazaedrsii ¥ SHHR)
1530-1565 nm (discrete wavelengths for Tx
and Rx compatible with counter terminal/s

, as per link requirements.)
2. SAR ST db  (SMaRAHAIaR
Data Rate Elﬁ_d?f:ﬁﬂ) ST Wafaferc! ais-1a g
Upto 10 Gbps (variable as per require-
ment) , data scalability is desired

fafkel ITTNT Hg-3 Space Applications Centre-ISRO
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3. Ao 31 3{Ieh/STUTTHeb /FIUITH /I IS
Modulation OOK/ DPSK/ QPSK/ Coherent Schemes
4. DI qP-1dh | HRNTHSTH/THS T SIS DS ArerT |
Coding Tech- | FAfP fohu oM arel @ A | fafv= fiie &
niques mwmzﬂméaa?ﬁﬁyaﬁwﬁ
ElHY
CCSDS/SDA Compliant Coding scheme.
The applicable standards to be specified.
The data rate achievable for different links
to be specified.
5. i a TR 150WWUpto150mm
Terminal Ap-
erture
6. dm  fq=@ad | ~ 20-100 urad (QUIATSTS full width @ 1/€?)
Beam Diver-
gence
7. IR US| o ~ 5-10 urad (TS LEO)
IR e ~ 2-5urad (G153l GEO)
Fine Pointing
Accuracy
8. STE THY | <30 Yhs (Tassll), <60 Yhs (Sigaf)|
Acquisition | 3idfe I W fasht off Fndkan &1 sy =u
Time Y [y foar s g
< 30 Sec (LEO), <60 Sec (GEO). Any de-
pendency on space-craft to be specified
clearly.
e WewH H gy IH I =~2-3
THIRTS!
Attitude knowledge error of sat platform =
~2-3 mrad
9. i @1 e~ TAseN P forg 500 AT 400
3{THR g1 I DA
Terminal Size ~ 500 mm x 400 mm or lower for LEO
(Dia. x Height) | ~ Sfie3il & for 700 ot x 400 firedt
in mm IT HH
~ 700 mm x 400 mm or lower for GEO
10. cia UaR | Tasell sifidi< 1508y, Siigsl SiiRfid
Terminal <3508&Y
Power LEO OCT < 150W, GEO OCT <350W
11. Terminal TSl SR g ~ 20-30 o, ofissf
Weight 3t 8 ~ s0fban
~ 20-30 Kg for LEO OCT, ~ 50Kg for GEO
OCT

Fie: 3 1339 syl & fadarsll &1 vz Tigaf erH7a B RIT & JFIR Q33 T &1 &1
HFTIHT Gl 81 ST 31730 §1g & BRIFBH TR0 & GRTT [3B19d 1T Trgi/

fafkel ITTNT Hg-3 Space Applications Centre-ISRO
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Note: These Specs are tentative’ vendors are required to provide specs as per LEO and GEO terminal configu-
ration. Final specs will be evolved during subsequent program phases.

4. B BT 833[ Scope of work:

39 Salies A $rd o1 ey Uasal ok el o @Y oy & frw wer ok st Twurel &
WW%lWﬁﬁW%WW@WW%W%H@HmeW@R
TSN & YR TR fHar S| fagharalt ol Terg el 3R Siseil SuIe! & for yaTity TeR el
Tefdra sro=ft ufafsrar & wuda & fAafafad faavor sifveri =0 3 33 il

The scope of work in this Eol is to identify capable and experienced entities for supply of LEO and

GEO OCTs. Participating vendor's performance will be evaluated on the basis of details and docu-

ments provided under the scope of work. Vendors should mandatorily provide following details in

support of their response relating to Optical Communication Terminals for LEO and GEO Satellites.
3: BT BT 8T Table 3: Scope of work

P.9. STIIH AL fagar 1

S.No. Requirements earoft
Vendor's
Remarks

4.1 faohar 7 T adga® SHdRe-318 USRI JaR cfiidl &1 feurg, Fifd sk
faafed foam g ey, g Tas sl 3R o wpefmall § 1 3 &1 1 99 & forg
i iR Haferd fovam gl

Vendor should have successfully designed, manufactured and delivered
space-qualified Optical Communication Terminals that have been launched
and operated for at least 1 year in LEO and GEO orbits.

4.2 TS 3fl/SiTS3n SNTeT & foTg SfIHd It ST =Mey | I [asharan/3Neud ol
rferes e &t STt foe ST &= H SrgHa Bl

The heritage shall be demonstrated for LEO/ GEO OCTs. The preference is for
Vendors/OEMs having experience in both regimes.

43 fachdral ! Fafiiad & =0 § c&didel J1&d &4 gii:

Vendors has to provide the documentary evidence in terms of:
i.  TH=E &1 9M Mission name(s)
ii.  UARA fafy @) Launch date(s)
iii.  3ifffdic P (ARSN/SgS) Orbit class (LEO/GEO)
iv. Ui fRufa Operational status
v. TIEd WIHid a1 Faei-idb (R da
Customer acceptance or public mission references

aﬂé 3 YT SHBRY Any other relevant information

44 wﬂ-rﬁwh TS T, U1 IU-HET TN &) BN G4 -3rgHa P THpal
! T S|

Ground demonstration, airborne tests, or sub-orbital experiments shall not
be considered equivalent to orbital heritage.

45 e enfhdamr oMk f3wmg ulvusar: favqga fafRmwarst & Ty qof
faazor &Y srazgwar gRft RISt o qula: Tatea, siaier-oE 3o
Terminal Architecture and Design Maturity: Full OCT details with detailed
specifications will be required. OCT shall be a fully integrated, space-quali-
fied unit comprising:

i, IR 3R TR UisfeT 47 & Wiy Hiwd 3s/gra sRisel!

fafkel ITTNT Hg-3 Space Applications Centre-ISRO
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Optical head/telescope assembly with coarse and fine pointing mech-
anism

i,  OoR oigHTeR 3R RIaR Laser transmitter and receiver

iii. Wsﬁﬁﬁlﬁ PAT electronics

iv. HieH @TWE@W Modem and interface electronics
3 yHe iR UTR ﬁ“CHUT OCT Thermal and Power Control

4.6

&I'a‘?lTuﬁﬂT Y 1 qot sfafver srgar wishar qul #t gt ok Sud
St giAT AR

Qualification Plan: The OCT must have completed and passed full space
quallflcatlon including:

i, O HSRUT aYT uRETeH e

Thermal Storage and Operational Tests

ii. Thermovaccum Tests
i.  gefese 3R q129 H U9 Random and sine vibration
iv.  gife 3TETd URI&0T Mechanical Shock test

v. SUHSES-SUAY 3R SUTS! UI&0T EMI-EMC and ESD Tests
vi.  SIfa TRI&UT Life Test

4.7

gednaa it @1 [5WTE 3fiv gedl & 997 gRT SIATEST 3ilv Tess &
& gl fAfFeor w3 a=ra7 GrT TET/ Teagof o gt (amgst oiv
owss) & forw fafdeor waivar ®1 sraxadarsi &1 qer #v @71 fdavor
fagdT GRT UGT 59T SIrg/

The proposed OCT should be radiation hardened against TID and SEE by
design and components selection. The details of meeting the requirements
of radiation hardness for LEO and GEO (TID and SEE) shall be provided by
vendor.

4.8

AT GYEIT SHI¥ TG [F970T goieror

Laser safety and contamination control tests.

4.9

T T ST T AT/ HI7H] @& He~T &1, el T &1/
Test standards shall be compliant with ECSS / MIL / NASA standards, as
applicable.

4.10

TS0 ST 3N 3aRer ST e garT &1 o1 &/

Test data and space qualification plan to be provided.

4.11

SAfes T SIARTYY FIadT: HIH® Tags MR siigel IUUS 99 & 1Y
sl
Spacecraft Interface Compatibility: Compatible with Standard LEO and
GEO satellite buses.
i, SUTNTHAT Sal 3RTYY User data interface
i. it ARyS (SR Uefigl & 1Y)
Mechanical interface (with tentative footprints)
ii. ~ fdggd icR1Yy
Electrical Interface
iv.  YHA RIGS Thermal interfaces
v. IUUE Hohd 3R RRa et sraxgeang
Satellite pointing and stability requirements
vi.  SIdREA WewTH foreR SaRaehdry
Spacecraft platform jitter requirements

vii.  TH3{Id! aRIHArd FOV requirements

viii.  Slea/d SageHdId TM/TC requirements

fafkel ITTNT Hg-3 Space Applications Centre-ISRO
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ix. s H Sffafked siafel T Sy 3MaRTS 3|

Any additional space craft interface required.

4.12

foTelt @t WU Power consumption:
i. LEO OCT: = 150 Sy W
ii. GEO OCT: = 350 sy W

4.13

KOHTT Mass:
i. LEO OCT: < 25 fah¥l kg
ii. GEO OCT: <50 fdUl kg

4.14

YTSS WTHE JHadr: AT BT URATAT YHTRINT ATIS LT & AT

Srgpadr weiRia w1 ghft, forad & =nfirer &

Ground Segment Compatibility: OCTs shall demonstrate compatibility

with operational optical ground stations, including:

i. @WMW&HW Beacon based tracking.

i. OF® APHd Hiege= TR (3137, ST, THied, 31fd) | Stand-
ard optical modulation formats (OOK, DPSK, PPM, etc.).

i, aREr ISTeY faursii & 1 ugd I R Ihd o & ¥ =g
I fordr T gl
Prior successful links with operational OGS facilities shall be clearly in-
dicated.

4.15

fayaiaan i sitamere: sifiefcra fiee @ga:

Reliability and Lifetime: Designed mission life:

i. LEOOCT:25-7 dY years,

i. GEO OCT:210-15 @Y years.

i, oR Ad 3R Uit Tgae StaqeTa SedT 3R Hfafeddr sifdea=r &1
faarRor feam ST =
Laser source and PAT detector lifetime qualification and redundancy
architecture shall be detailed.

4.16

3TYfd e 3R frata srguTes: fashar #t ueRia s a1feu:

Supply Chain and Export Compliance: Vendor shall demonstrate:

i ofaRe I fafaor gfaurer Twima=
Established space-grade manufacturing facilities

i.  CrHdIad® Jdrg THUT &l Long-term product support capability

i, frafd =0T SrgaTem &t WY YN (STSCUSR/ATR I1 JHGE),
Clear declaration of Export control compliance (ITAR/EAR or equiva-
lent),

5. ATHII ATIXIPdIU General Requirements

e faRun & srerraT, fgar &1 Saliems & wraTe F gud § R favo uer &3 8

In addition to above mentioned details, vendor has to provide following details in support of their
response to the Eol.

FTIPBT 4: TTHIT GHWWFV Table 4: General Requirements

. 9.
S.No.

ST ATE

Requirements

ICEDI
3}
oaoft

Ven-
dor’s

fafkel ITTNT Hg-3 Space Applications Centre-ISRO
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Re-
marks

5.1 YR YBR & [0 T (1) ST TS & T B G B Gl Tagfl Ji al gl
3T &1 15 a]] & [erg THg-TIHT 3 Gl e B9/

Schedule with time line for delivery of at least two LEO and two GEO OCTs with
One (1) Qualification model for each type.

5.2 3G Serefic, HTIIE® &ild HRG IR HPHT i Foe HFHT T Prod-
uct datasheets, functional block diagrams and Optical Link Budget estimations etc

53 gza‘-wg g 3R JST7 e +f IR Heritage and flight reference summary.

54 gGl7 5/5%7 GRIFT/ Flight qualification summary.

5.5 Rrgde @ gga wdigia sitv sigar adisror gl
Acceptance and Qualification Test Plan before shipment.

5.6 TPIpd ST AT 31 3fAver a7 & T qd-TPIHT], THIHITT
TV SV YIEITT HIIGS] & GTY FHITT & T1G & GIRTH T13S T9Ic FUBYUT
HTTIGHATST & ferw gdieror gierr/

Test plan for integrated OCT characterization and ground support equip-
ment requirements during pre-Integration, integration phase with Space-
craft and post launch with test parameters.

5.7 FENT TG TRIT In-orbit performance summary.

5.8 Jd1G ANSHY 3 TFATT Product roadmap and upgrade path.

5.9 T&qur G U<t 3N &G & TR @ GRTT [aghar G ST GeTIdl @1 SHIaeqEdry |

Vendor’s support requirement during pre and post launch.

fafkel ITTNT Hg-3 Space Applications Centre-ISRO
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6. fa%hdI UrdAr AHES Vendor eligibility Criteria

fashad/3NETH & fore ursrar aFce FufaRad difie 5 & YEias oo w5l
The eligibility criteria for Vendor/OEM has been listed in following Table 5.

dIere1 5: [Ashdl GIFdT HIIGS Table 5: Vendor eligibility Criteria

®.4. | smazadang fagrar 1 ICaoft
S.No. | Requirements Vendor’'s  Re-
marks

6.1 | U 3fHa o IR &A1 I8 aTdl Bl W afyjp it fashar/sisua
39 S3ileMs § UM o Id &

Any global OCT Vendor/OEM with relevant experience and capability
can participate in this Eol.

6.2 | faohal/3iEun & U TS SN 3R Sfgefl SUURT & 17T SSH-3f8 SISt
B1 3MYLS B BT U Rig 0b-RepTS B =M AR SR URHINT IR
& SR fiieh 3rgua UefRid g1 arfgu|

Vendor/OEM must have a proven track-record for supplying flight
worthy OCTs for LEO and GEO satellites and demonstrated link expe-
rience as per the scope define above.

63 | PN &F & Ud® fdg & foIE f[ax]d axdrael, TPIHRUT & §iil |

Detailed documents, explanations have to be provided against each
point of scope of work.

6.4 | fadhar ot 3isud a1 31SUA gRT 3% d Ried Seex g1 arfeu | fagsar
D1 310 TTSihR SR Tiefor faenafl o7 faaRor 1 g, S ofiefich ot
SRexdl & SIEY gl faghar &1 SOl sidfHfed emarstt &I g ar
Tt smawge fqavor 3 gl

Vendor has to be an OEM or OEM authorized system integrator. Ven-
dor shall provide details of its fabrication and test facilities to com-
mensurate with OCT requirement. Vendor shall provide all the required
details indicating their inherent capabilities.

6.5 | afe Safiars gfaishan siisud/facd & fosell 3ifipa T gRT TRgd
o STTa B, Y S3M1ans & rel Faw de TTfIehoT JHT0T O TR foba
ST =R $3M3ME b U TS & o Srgurer FHfEd o=+ &1
fSreRt 3iiser 1 g |

In case the Eol response is submitted by any authorized representative
of the OEM / vendor, latest valid authorization certificate has to be
submitted with the Eol. It would be the exclusive responsibility of the
OEM to provide compliance for each section of Eol.

6.6 | [aohdl Bl S3N3MTS B ATTIHATSN DT URT DI & 1074 3T G[AGRT Bt
GHIOMT B & o Ugell IR | Bl Sffa=geh GXdell H&d, YAl U
fdaR1 TFIHRUT & 1Y YaH HRAT GRT|

Vendor has to provide necessary documentary evidences, certificates
details with explanation for the response at the first instance itself for
substantiating their claim meeting the requirements of the Eol.

fafkel ITTNT Hg-3 Space Applications Centre-ISRO
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6.7

fashdr SeTRite, 3ffdad ic e & U H Ygied deb-ie! [darur UaH
ST | AT TSGR, TR -UTe JHT S|

Vendor shall provide sufficient technical details in the form of
datasheets, application note etc. Insufficient information, will be con-
sidered as Non-Compliant.

6.8

forT fasheref & U A Tagan TR Sl JuWe! o fort fSurs- fau
T 3R faafta farg U oifit & Ty urifies gd-srgud ara fassarsit
B 3313118 T YR A1 A1

Vendors with relevant heritage with OCTs designed and delivered for
standard LEO and GEO satellites should participate in the Eol.

6.9

T & U 4 o THY fgd H SURIad el | FHTIONG fashar/atenabd (3f)
W1 & 3R T DY TG IR SR ITDBT JeHidh B BT YR
WRIEA @l g; 3R a8 frddt off gmm, fomr 1% RO Fae 3R
guTfad fassdi/aicieal & ufa famr feft g &, et of sielt &
3RGIHR PR Fhal 7|

SAC reserves the right to verify the information and assess the Ven-
dor/Bidder(s) capability and capacity as substantiated in the condi-
tions above in the overall interest of SAC and can reject the bid(s) at
any time without assigning any reason(s) and without incurring any
liability to the affected Vendor/Bidder(s).

6.10

fashdl U TR-UHCIHRUT GHSIA (TTSIY) TR GHATER PR & folU HgHd
B fored S at Sifad Huar So/3RT &1 Uil a+ 39 S8R
fashaT Top/a8R1 & WY oAl & fo1 forddt +ff safdk/ardl & forddt ot
&Y T dh-{1p] [daRUT DI G -Tg] Dl

Vendor shall agree to sign a Non-Disclosure Agreement (NDA)
wherein all the intellectual property generated shall remain the prop-
erty of SAC/ISRO and the vendor shall not disclose the technical de-
tails in any form to any person/party without the explicit permission
from SAC/ISRO.

7. SIS STHT A & forg A= A=

General instructions for submission of EOI

RGBS BT AT (B3HM) F &7 5 gega 1597 51T TN [5G fadsar &1 [agivgar 3
gz el SR g3l FUTE! & [y Siific] & 18w 13T SR [AavTr 7 3ud o/74/d & Wy &7 &

G777 81, T 87 G §RT AT [T 7 feids & gHETTT o AT 671

The proposal should be submitted as an Expression of Interest (EOI), clearly indicating the vendor’'s ex-
pertise and heritage in design, development and delivery of OCTs for LEO and GEO satellites with demon-

strated links.

TIeIT 6: F313/1e oTHT B & forw arar= (Ad=r

Table 6: General instructions for submission of EO/

®.9. | fashar urrar ads fagar &1 Ieaoft
S.No. Vendor Eligibility Criteria Vendor’s Remarks
7.1 gichiadl &1 BT FIpIEe], oragd 3TH] GIaeTy qrTaac], a9 &

&5 3% 3= GRGIST1311 7 faeserr 37 wd TfAeT 8] Tegd &1 ol e/

fafkel ITTNT Hg-3 Space Applications Centre-ISRO
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Company profile of the bidder including facilities, manpower, areas of
expertise and previous experience in other projects, should be included.

7.2 FicAidbal T g1 FHT SfIHd Tl 811 FReY forg T Rreed &
S [l I §17 T T FaT BT/

The bidder should be OEM or its authorized representative with overall
responsibility of system design, integration and supply of OCTs with sup-
port till final link establishment

7.3 gl dl/Afepd Flatfe &1 Faisrs 7 slcn@a sgar siidl ga-
3(FHe FBIDIV, HET TNoi], TITE NIy 3Hie & [T Trerie
GEIFT TH B 8111

Bidder/ Authorized representative has to submit relevant documentation
for OCT heritage, configuration, qualification plan, satellite interfaces etc
as outlined in the Fol.

7.4 fagbar @&l 33158 & Jd@ @8 @ [T Sfidic] & a1 Sk sl @&
fore sfa aa-d! &HAT @ G TaiaT TIeR} ST N FHI FuTE
P §1 TBHP] [T T STFICT TIBR] & 1377 13T 7T 7ecral v
oI @ 1079 39 767 19T SireTi

Vendor has to provide sufficient information, data and proof for technical
competence for OCT realization and supply against each section of the
EOI. Offers without technical details or insufficient information, will not
be considered for evaluation.

75 1A @1 S310TE & T &S P [T ST 3 78101 SR Sqld &
fore s aEe] &HaT @ §87 gafed TIER] ST JiR THIT JUcE/
FYT7 E17 THHB] TR T ST THER] & [a77 17T TT Fearal g7
ol & [o19 a9 767 19T SireTi

Vendor has to provide sufficient information, data and proof for technical
competence for OCT realization and supply against each section of the
EOI. Offers without technical details or insufficient information, will not
be considered for evaluation.

76 [agbar @1 [9gar s7are RYic &1 [319ad YR&BY 3R & H7 G177/
fafiaa ¥ &5 srgurerT Ruid & famr % ot geara @t &g av g
3G B [T ST/ SR 3791 & Hreet 4 dictl i aret &1
[3ega STr7eER] 3G &) 611

Vendor shall duly fill and submit the point by point compliance report.
Any proposal without duly filled compliance report shall be summarily
rejected. In case of partial compliance, bidder has to provide sufficient
information in detall.

7.7 yricteoree v 7w Rgarsl &1 9F-55v1 & Ty v Iv-gHeiaeor
FHSd gv gwdIey &eT g 3N g g T &N 1 59
gRYIeTT & aEid] [aaeur &1 [l =T 35%T & faw sifre ar
guf &g & goe 787 far o)

Shortlisted vendors shall sign a Non-Disclosure Agreement with
SAC-ISRO and furnish undertaking that the technical details of this
project shall not be disclosed in part or full for any other purpose.
7.8 77 glaezel] dicl & forg [A1dar 761 &1 Ficiaal/idsar &1 #ig o
efeor @ GafaT 15 o ST o 76l B8 6/

This is not a tender for competitive bidding. Bidder/Vendor shall not sub-
mit any pricing information

fafkel ITTNT Hg-3 Space Applications Centre-ISRO
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7.9 Faflonrd Fis gearg 787 & 3V 39 Adara & ufa &4l afdagar

& [ wrd? fa5ar T 81 A-5%v1 & urey a8 Sifddre geiga 8 fF

gie 39 gz gdia glar & 15 OFT HeH VT /SRy YT TNBR &

gataq fead & & at ag &t o vor ov 59 Faians &1 arow @

ga:—dré 34T 3w 1wl ot yrT & gfadT ar Gz &v aFdar
/

The Eol is not an offer and is issued with no commitment to the
vendors. SAC-ISRO reserves the right to with-draw the Fol and
change or vary any part thereof at any stage, if it determines that
such action is in the best interest of the SAC/ISRO/Government of
India.

7.10 TE F5/1315 Bact T SN &Il TedidT & F&%4] & 1T oiid] [T
T &1 [kt off SIS BT TSt 7T a1 1% Hf gBR T Hre-
3T U7 517 @1 B IR 76T 81 31t 1 weHiay aig #iE g}
T 7951, FIHars SR a1 @1 Saaiie sER1el gRT Ay 81711
This Eol is issued for information and capability assessment purposes
only. Submission of a response does not guarantee shortlisting, selec-
tion, or placement of any order. Further engagement if any, shall be gov-
erned by applicable rules, procedures, and subsequent formal solicita-
tions.

8. fdel @I 3ifdH ¥4 ¢ Ht UfHAT Contract finalization Procedure:
g S3MN3HTS TagaN 3R oiisail iRl ot emyff & forg gfar R & ur fagsarstt & =g 3 wRY fawan
T 31 e B sifom U & Y Rafafed ufshansti &1 sioHm e
This EOI is floated for selection of eligible vendors worldwide for supply of LEO and GEO OCTs.
Following contract finalization procedures will be adopted:
8.1 YR IV GIaT W¥ & 5T fAmsarsli @ Fsiems & farw smaor
Call for EOI from interested vendors within India and worldwide
8.2 JffergaT 71 17 & 30 131 & av fassarsii & Fsians aiafaar gega Her/
EOI response submission from vendors within 30 days of notification.
8.3 Fafles &1 gegianT oY fAdarsi #1 wictenfe T
EOI evaluation and shortlisting of vendors.
8.4 39%1 & ATY TR-FHIBYT THFG Uv FEATE
Signing of Non-Disclosure Agreement with ISRO.
8.5 3TN & Tg gide (SHAHTY) F HregH T FiTere [T 77 Qg arsfl &t SRvEt] ol Her
Release of RFP to shortlisted vendors through ISRO’s procurement portal (EGPS)
8.6 W-195 HfeT (177? SHIqIGDH 5’7) Pre bid meeting (if required)
59 331315 & grgd & VT 8.1 & 8.4 aF BT grerT [FHgr Sirenr/ SHHidivy & aregy &

HRUEY] TI¥7 517 & 1§ AT & T 8.5 BT IFIITT [F497 FTCT/
Steps 8.1 to 8.4 will be followed within the scope of this EOI. Steps 8.5 onward's will be followed
after release of RFP through EGPS.

9. 33N 3MTS Ufdfehar U= Eol Response Format:

TRATd &I ot fAaRull 3R gxardon THTU/AEES Gxdasl & AT g fagalf &1 a@mew ad §U
MR @1 SHfiaafad Ssiies) & U H Ud fdhal SIHT =1fieu| Sieiidd! MEiaRad URed & 3R
YAS AU & forg figar srqarem o ot faftraa 1R 3k vga | Ifea &0 § 4 113 srgured
U & o1 foslt Wt et b1 &y & wist & fear se|

The proposal should be submitted as an Expression of Interest (EOI) covering following points with
all the details and documentary proof/supporting documents as Annexure. Bidder shall duly fill and

fafkel ITTNT Hg-3 Space Applications Centre-ISRO
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submit the point by point compliance report for each section as per following format. Any proposal
without duly filled compliance report shall be summarily rejected.

arfereT 7: iaﬁanﬁ UfafehaT U Table 7: Eol response format

®.49. | fawg-gEt fearoft
S. No. | Contents Remarks

1. | MRUT T . HUA BT AR AR 38 W Ay wfiies, fcdios dut,
Covering letter aw R EP[

Company details on letter head with primary, secondary con-
tacts, website, etc.

e T3NS & AT axg &1 THIA ! aron, ufdfeear o ueH
P TT5 SAFBR] B UTHITOTR I, S3M3MTS o Mae 3R =Adll B
ICEIRGRSICaR
Declarations on understanding the subject matter of EOI, au-
thenticity of information provided in response, unconditional
acceptance of terms and conditions of EOI.

o U GRT SIS TXATEGRD AN BT LB
Authorization of EOI signatories by the company.

2. |forarsmramg |« qETeH/RRd drtay s, fafmiu/aferes Sa @1 Tl
IGERU Head office/ branch office etc., address of manufacturing /op-
General Particu- erational setups. .
lars of the vendor |« hUT Bl qeq &y

Core capabilities of the company.

o  HRaT ufaffd &1 faazor @fe #1s 8, Ja1 dal, Ufdeo &
1Y YIfieR IR SR WU &1 R faaror
Details of Indian representative (if any), service centers, partner
industries with authorization and complete contact details.

o U P INH Bl 3T YRS SIHBR!

Any other relevant information about the company.

3. | gIMes WTHT| SIS & UM U U oh SR WS 1 -6 & folU ST HicH,
& TR | TP UM & ol ude Te & fau fdg-ar srureH,
AT foqa TSR, 3R Wafd gxrast & g (g8 T 3R
Compliance as &awmq%aaﬁlﬁma)mﬁms‘n
per Eol content Compliance matrix for section 1-6 of the Eol as per Format A

with point wise compliance for each section with detailed ex-
planations and reference to relevant documents Page No. and
section ( wherever applicable) .

4. | IAUDI Bl | o DHUAI DI TR U H&fdd gxardsl
H:nﬁ Company profile related.

List of annexures | o ﬁl@_('ﬂﬁﬂ‘l-la awaﬁqﬁﬁ%%ﬁmtﬁe‘rﬂﬁmﬂﬁ
Y Yeifd G
Past experience/ ongoing and completed projects related.

XXXX===-- XXXX===-- XXXX
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