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R RAFS Rubidium Atomic Frequency Standards
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. ESERS THd e gHa
SEE Single Event Effect
SR T d ge &ivew
SET Single Event Transient
Aamsat $A TINHROT SIef
T TID Total lonizing Dose
EITGEI] A / grIew
™ /TC Telemetry /Tele-command
U= Introduction

YR 3iaf¥el YU WIS (SR MU HU-T ¥ Yo | T 7Y fAaRumguR siafves
AT SIAFSTH TRATY STGRT A (ARTTHTH) & UG B SRIY (IRUBTY T
HRA BT SFRIY HAT ¢ | 7 3HI3A! BT SUINT AIde- SUTa! (Adey) HIauRi § foar S|
Indian Space Research Organization (ISRO) requests your company to submit proposal for
Request For Proposal (RFP) being floated for the procurement of space qualified Rubidium
Atomic Frequency Standard (RAFS) as detailed in this document. These units will be used in
Payloads of Navigation satellites (NVS).

e U Urd Tsl & %‘ This document consists of five sections:
uel-u: TS T ufareT o1 Aféra faawon

EXHIBIT-A: Brief Description of Organization & Project
wexi-d: 3RTYE 3R fagyga, gifie smazasang

EXHIBIT-B: Interface & Electrical, Mechanical Requirements

werl-d:  fasRyiaar iR Iuraw smyTae Fie

EXHIBIT-C:  Reliability & Quality Assurance Plan

wexl-St: THeor 9 3R gierr faaor

EXHIBIT-D: Test Sequence & Test Details

w3 feeftavac ok feefiadt sragaht

EXHIBIT-E: Deliverables & Delivery Schedule

Vi
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UARg &1 fAwR Scope of Document

I8 g YR SUUE-UHg & WY Aide ([AIdd) & Iu6-94g § U & forw fafod
Sfafeam wRAm] sl AF®! &1 [AMERH e HRal ¢1 39 Uore § SIRUTHTY 3 for fassar
SRT 3UTeH T S aTet Siafkerm SfaR1yy iR faya-TadT ud Turedn sy (3R TS 1)
g dTaf &1 fqaror o =nfia g1

This document provides the specifications of the Rubidium Atomic Frequency Standards
planned to be used in satellite constellation of Navigation with Indian Constellation (NavIC).
The document also contains details of the spacecraft interfaces and Reliability & Quality
Assurance (R & QA) requirements to be complied by the vendor for the RAFS.

IRUTHUY & UG B TRd UeTa, 39 vara ¥ fRuffea sazasmdrstt/fafden & sraeu g1 =g
e smfderafl fafexil mazaemdrsl & 1 &3 § 3wy g, o IV gl of welkid &
AfeT | 39b iR, Siel i fafc=il o Uit ar foredt uiarur & Tarei &1 deb-ieb! SIR/aT AT
R Tgd s JUIT TS TET 81, Y ST IR {3 ST =gy

The proposal submitted in response to the RFP should be in conformity with the requirements
/specifications laid down in this document. In case the supplier is unable to meet the
specification requirement, he should point out highlighting the deviations. Additionally,
whenever the realization of the specifications or the conduct of any test is having very
significant technical and /or cost impact, the same should be indicated.

ey DY 3T TU A T Ugd, I gRT yorm H fau ¢ fafd=n & faat of snurR o =i
foar ST v 81 Y Srgar/dipia ufieron & S 3R faftrs =Rl § ol ot wifa ot wfien
PR BT HABR JRI&T T g | bl URATa & 1 e Ao 1 GA1d T B

The specifications in the document may be modified by SAC on any ground before the
finalization of the contract. SAC reserves the right to witness the qualification/acceptance tests
and to review the progress of work at various milestones. The vendor shall suggest the review
scheme along with the proposal.

fashaT ®1 U &1 faxga faRuT URga S i forad Hefer &= & fFsarfed /el Sik adam
BT o oy Iuds THTEHT T Iy 81| fachdl DI TRATId DT B IRERT BT Ul T & g
SHGHRI UG A1 gl fashdr 1 Fafa fa=or ufdeel siR faredt off gd dfaerers i ar
SIfG® YUl & Wi a1 fret ff iRt gRT @vme e et off TR & ufasedt & HRo fadhar
R ] fodt ot o= gfddey & R § SHBRI UG &A1 gt

The vendor has to provide a detailed profile of the company indicating the contracts executed
in the related field and the resources available for taking up the present work. The vendor has
to provide the information tracing the heritage of the unit proposed. Vendor has to provide
information regarding the export control restrictions and any other restrictions prevailing on
the vendor due to any previous contractual obligations or ownership of the Intellectual
property or any form of restrictions put forth by any authorities.

vii
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USR-U Yo+ 3R uRaisrr &1 wféra faazon

EXHIBIT-A Brief Description of Organization & Project

A1 3idiRe IUANT Fg (ﬁﬂ?) Space Applications Centre (SAC)

37afes ST H (@) T & THW ol § I TP 81 I 3R Bt & o siaRer-snerfa

SUBRTN & o IR IS a1y & fag sfdfer Uit & SFyNT &1 f[adbr SR e

R BT AT ¢ | Yo I0 J 34, SHC, THATY el &b SUTR! & (o7 TN 3R 3115 SRTH

@%@WW%WW@T&EWWWW@TWWW
|

Space Applications Centre (SAC) is one of the major centres of the ISRO. SAC focuses on the
design of space-borne instruments for ISRO missions and development and operationalization
of applications of space technology for societal benefits. Over the years, SAC designs &
develops transponders for the INSAT, GSAT, NVS series of satellites and optical and microwave
sensors for IRS series of remote sensing satellites.

A2 YR 98 STIE qHg GUEED! Navigation with Indian Constellation (NavIC)

YRAT IUUE FHE P WY A () (Qd H HRAY &g Hiaed Iuue Uuie a1
3TS HRTATHTY & A1 ¥ {31 T &1y g Iug YUMell § off HRd H 20 Hiex I Iad 3R
YR &5 & AU 1500 fHaiHicR db Pt g3t ao fufd &t Iewar UeH &=t 81 Ay
IUUE THE B! MIS Aeadh gRI YeTadl U Pt Sl g, Sl ATfde THg & SRE0T 3R Tdred &
o IR B 1 TIANY I THE HRAIT 3idRel ST e (SR & a0 § g1 3R
TR HiEET § Fag IUTE BT ITNT IR Afyes Tiag Ya1 Bt oft Ao S @I R
Navigation with Indian Constellation (NavIC) (earlier known as Indian Regional Navigation
Satellite System or IRNSS) is regional navigation satellite system providing position accuracy
better than 20m within India and up to 1500 kms range around the Indian region. NVS satellite
constellation is supported by Ground networks, which is responsible for the maintenance and
operation of the NavIC constellation. NVS satellite constellation is under control of Indian
Space Research Organization (ISRO). ISRO is also planning for global navigation service using
navigation satellites in MEO orbits.

EXHIBIT-B Interfaces & Electrical, Mechanical Requirements

o ARy IRUTHEy 318 # Hifde! U, S-St uRade, droam fRase, d/dum anfe
Y IU-ATSYS XM 8ld 8| fashar &) Tdie Aiegd, 3 fafdwr ek siyfdeal & @y T
UgdE PR didl kg e RGNS UM &1 g, dfq Wd fadhar gR1 sd
o=/ famRd = fear T gl

A typical RAFS unit consists of sub modules like physics package, DC-DC converter,

Temperature controller, TC/TM etc. Vendor to provide detailed block diagram/schematic
clearly identifying each modules, their specification & supplier if not designed/developed by
vendor itself.

USI-d EXHIBIT-B 8
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B.1  3[dRTYY Interfaces

3RUTHTY & 3RUE 3R RATT! & IRAN] g3 FATRF gfe (eHiery) & A1ey § ey
Fragd FayR F et S| R 1§ Tiedg ud A ayR & I SHRITHTY $T SHdR1gS
T 3R TEfRd B

RF & telemetries of RAFS will be connected to the NVS Navigation payload via Atomic Clock
Monitoring Unit (ACMU).

o 1 ey 3R Aae HIdHR & Y HRUTHTY BT 3RS sdilch R

Figure depicts interface block diagram of RAFSs with ACMU & navigation payload.

Raw bus Supply

HLC command

Rubidium Atomic Frequency RAFSTM
Standard
(RAFS)

10 MHz l 10 MHz

Atomic Clock Monitoring Unit
(ACMU)

r

o 1 witeay iR Atags aUR & A1y ARTTHTH FT SHARTYS AP ARG

Figure 1 Interface block diagram of RAFS with ACMU & Navigation payload

B.1.1 TR 3[ARTYY Power Interface
SRUUHUY & A& B ST a9 F Syfe e |

RAFS will be powered from DC bus of the spacecraft.

fa@en: 1 26V-42.5v AT UIeR S| SRUTHTY H Gae JRET & 1Y (U1
W 3t fafafta smyfd gt =nfgul
Option: 1 26V-42.5V unregulated power bus. The RAFS should have its own

regulated supply with sufficient protection.

fddey: 2 7ov fafraferd o 99

S 1A 1 ST W@ ST =1 fob YRR Rafzi srqfy sRuuw ey sir3eye sqf
fRRA & gy iR fR1ae 7 & SURT T SidRed™ §9 d& IOk & g
fawarar el g @l

Option: 2 70V regulated power bus

Care should be taken so that EPC switching frequency should not interfere &
deteriorate RAFS output frequency stability. There should not be any failure

propagation from EPC to the spacecraft bus.
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B.1.2

B.1.3

E'RT%QT 3[dRTYY Tele Command Interface
TIUAH! AR We, BT IUTNT ARUTHTY & ATe/ae B & o far S g

SIRIYS # fawrardr a1 SexdparM Ffe & fRufa & faveht eifd & fomm 42.5v ar i
fthe T R T ¥ &1 &1 1T GRS HI IR §9 F Tedf- e U J U
[ERUSISISIIHY
HLC command Pulse is to switch ON/OFF the RAFS. Interface must withstand
42.5V or short circuit permanently without damage in case of failure or
interconnection error. Tele-command shall be galvanically isolated from the
power bus.
U BI ATq/de B & [ I TR THIGRT o A eRr FEaR 8-
The specification of high level Command for ON/OFF of the system is as follow:-
o UHd-YHIW W JHG Single ended pulse commands
o 3IUTH Amplitude:26V- 42.5V
o Wgdt 64:4 TATY IT 3TF U (128+8 THUY, 256+16 THUY T
512+32 UHTY)
Pulse width: 64+4 ms or its multiple ( 12848 ms, 256+16 ms or

512+32 ms)
o <5ms 3MAfY & We Bl JRUTHTY gRT 3-ed BT Sre|

Pulses of<5ms duration shall be ignored by the RAFS.

3{cRTYY Telemetry Interface
g9 W R R SfaR1yy Iudsy g1 a1fgTl faohar &1 99 ATuEs! ol

Ay w1 g et AR &A1 Ayl §1 SRuTwuy ot gRfAfa & sm
! Ufehar & fore wiiurg @ st Se | faghar & SRTUHT™ & R & forg
I9ANT fpT O ara Guft RIS ohdt & TSR, e 3R HRiHdT & TSGR
UG D1 B |

Clock health monitoring telemetry interface should be available. The vendor

should indicate the parameters, which are important to be monitored.
Telemetries of the RAFS will be connected to the ACMU for further processing.
Vendor to provide the type, number and functionality of all the telemetry
signals use to monitor the RAFS.

3ARTYS % T YA Ji3-1g grivfaar Faffad &

Minimum desirable telemetries with following interface are:
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Lamp light intensity, photo detector signal (Analog interface)
o IP! HITIAHN +5 JIec B UIHT H TATANT dlecs & &0 H gicht & | fIsban
B! faNe SR Ud® R &1 RIREY UeH A1 1|

o These are required in form of analog voltages in the range of +5 Volts.

Vendor to provide the resolution & waveform of each telemetry.

Power ON/OFF status, Lock indicator (Digital status interface)

o ¥ fg-wdig diees (R wR = 0 dite 3R I& &R = +5 diee, CMOS
) & FUH OIS § |
These are required in form of bi-level voltages (Low level= 0 Volt and
high level=+5 Volt, CMOS compatible).

e dIYHIA ('«’-I'ﬁ?? GIT'R'I"Ig) Temperature (Thermistor interface)

o SHIAR® RUIHTH YA (G 99 Wie, SURT 1) BT FTRF & forg
D! STAIHI Bl & | STHIR U ATIHT HHT Pl HaR B b 1T 10k
Ohm YfHRER ST ITANT fawaT STl 5|

These are required to monitor internal RAFS temperature (Ex:-base

plate, EPC etc.). Typically, T0k Ohm Thermistor is to be used to cover

the temperature range.

AE Note:  fAhdI P SRUTHTYH & HEdYU! I WR IUAS 3T dhfetids GRIAfd] Pl Ieard
BT BRI

Vendor has to mention other optional telemetries available at the critical

location of the RAFS.

grav, TavearH] aEesI $iv AR & forw gwdiar siavigw 1333w &1 waf & s o
Sifaq &g ]??77' 71T | Preferred interface specification for the Power, HLC command &
telemetries will be finalized based on discussion.

B.2 yhTaieA®/fAsare fafaE=r Functional/Performance Specifications
A% ARUCHTY & {0 [ Siiag-erat & Fafeiad uerafers,/ Ao fafdw

DI QT HRAT RT| SHTS ! RIMTAT 3R e Bt fawga ufshar SRuumey &
Tarer Agsfd H ufRkuIfg &t st |
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B.2.1

B.2.2

B.2.3

B.2.4

B.2.5

Each RAFS shall meet the following functional/performance specifications
throughout the life time of RAFS. The detailed procedure how to set up and

operate the unit shall be defined in the operation Manual of the RAFS.

S3cYc 3"@'&[ Output Frequency
TA® ARUTHTH HI 10 TGS (W1ZF dd) | &l 3STYC Fol 3R Fo2 UM

FRAT AU T SHTITYE THUHT Hride] o I ¥ U HRIT ST SR SRt
iy giTt| Ui & o9 faav™ 10 BTIEE + 2 TgeS WR >50 dB g1 AT |
Each RAFS should provide two outputs Fo1 and Fo> both at 10 MHz (Sine Wave).
These outputs shall be made available through SMA connectors and are DC
coupled. Isolation between ports shall be >50 dB at 10 MHz + 2 MHz
3T3cYc UTdR Output Power

3T Ul IR 313eYe UraR &R = +10 dBm+ 1.5 dB.

Output power level at both the ports= +10 dBm+1.5 dB.

uﬁmﬁm Return Loss

U T&H Fobd 50Q TR 20 Stelt A dgaR Ul 81 BRI

Each of the reference signals shall have Return Loss better than 20 dB at 50Q.
RIS GJTQ'RT TPl Initial Frequency Accuracy

ata fRUfd § SIRIUH T $1¥eyc &1 RIS Mgy Teidhdl a1 8 & 6 U a1g
+1 x 10° Y &H g =fg Ul

Initial frequency accuracy of RAFS output shall be less than +1 x 10 after 6

hours of warm up under vacuum condition.

enqﬁr %TE' Frequency Drift

JRUTHTY HT G fage™ +5 x 10-13/f¢ ¥ HF g1 913U | SRUTHTY Bl
gRErer uaifaruiiy Rufaal # RO Hare ¥ 6 gwrg & iR faged fafder o1
Q1 A1 81T | faroha 1 faerer fafd=il &1 g1 o & ferg yafaroity fRufaar &
3magyes g0 FAfEy & gl

Frequency drift of the RAFS should be less than +5 x 107" / day. RAFS shall

meet the drift specification within 6 weeks of continuous operation under
operating environmental condition. Vendor to specify the control required in

environmental condition to meet the drift /day specification.
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B.2.6

B.2.7

B.2.8

anqﬁr R Frequency Stability

YaTaH agEr dr § fadt of Rigd aoaH R SRUTh Ty 33eye @ Sgfl
R Fgfeiad § sgar g

Frequency stability of RAFS output at any fixed temperature in the operating

temperature range shall be better than the following:

tin Sec oy (1)

1s <50x 10"

10s <15x 10"

100s <50x10™"

1000s <15x10™"

10000s <50x10™  (drift removed)

fathdr &1 1 37 & 3fd TH W fFaaR s TR & fae se fafder 3gya
EaSEIREY

Vendor should quote their specification for flicker noise floor @ 1 day average
time.

TYRUT X9 Phase Noise

IES R IRA HUHaH 3IAd Uhd IZsds quiHHg g9 19 <MY 7T |
3 T8l g

The Maximum allowed Single Sideband spectral density induced on carrier shall
not exceed as indicated below:

Offset from F, Level dBc/ Hz
THz -85 dBc/Hz

10 Hz -100 dBc/Hz

100 Hz -125 dBc/Hz

1 kHz -135 dBc/Hz

10 kHz -145 dBc/Hz

100 kHz -145 dBc/Hz

anqﬁr araH fRREr Frequency Temperature Stability
fashar Iuug A3 wie & AruEE W1 &1 fdaR0T UaH B S g fRURdT

Ifga 3o Ty el &) [T HRA 3 SRUTHEY & U 31a<ad § | SUUE o9
i BT Y1 dIUdM-50°C F +150°C Hi T o &I g1 aMfgU| faehal gRI
IRUCHTY Pt UG HTIRIHArst Bl QT B & forg smawads arade gz
DI O AT S AU R dTaq= UM +1x10-13 /0°C ¥ &Y §HT AlgT|

Vendor to provide details of temperature range of the satellite mounting plate

which is required for RAFS to meet its overall specifications inclusive of
frequency stability. Preferable satellite base plate operating temperature range

shall be in the range of-5°C to +15°C. Vendor should indicate the degree of
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B.2.9

B.2.10
B.2.10.1

B.2.10.2

B.2.11
B.2.11.1

B.2.11.2

control in temperature required to meet the RAFS performance requirements.
Preferred temperature coefficient should be less than +1x10™" /°C.

TR gD JdGI=Nadl Frequency Magnetic Sensitivity
JaP 1T &7 H aRacd & HRUT gRT H URad +1 x 10-13/19 9 & g1 dTeC|

o d fRR R Tfa=ia gawig & &1 a1 2.5 MR ¥ 34 78) 81T, 9 adb +
2.5 T d% & RR daa &3 &t | srgafa gl

The frequency variation due to magnetic field variations should be less than +1
x 1073/ Gauss. The static magnetic field up to +2.5 Gauss shall also be
permissible as long as the sum of static and dynamic magnetic fields shall not

exceed 2.5 Gauss.

SYTHTIOIG 3R gTHIa dWdd Spurious and Harmonics Signals

E'I'lﬁﬁ-ﬁl'\"-[ Harmonics

BT T WR-30 dBc I HH

The level of harmonics shall be less than-30 dBc.

ST Spurious

8 (10 MRS + 1 HMges) & HIdR SIS Thd-80 SiERN I &H &I
TRT| &S P TER, SATHTOID Yobd-60 SIaIT T HH ST TLY (200 AESS dcb
AT S AfRY) | fohe &f ofg alfert saf Ffdy St gt oiR I8 gifd sz
BT o ST TR-30 St ¥ 31fdas 7 g1

The Spurious Signal within the band (10 MHz + 1MHz) shall be less than-80
dBc. Outside the band, spurious shall be less than-60 dBc (to be measured up
to 200 MHz). Vendor to specify the lamp oscillator frequency & ensure its level
shall not exceed-30 dBc.

ﬁzgqaaﬁ@tra Power Consumption

fRR sawT Steady State

e o RR Y 7 Ruuh ey @t fdgyd @ud <40 a1e S8R WA 2|

The Power consumption of the RAFS is preferred to be <40 Watts under steady
state of operation.

1] PIAT Turn On

figqgd & 91 a3 R RUTHEY &1 fasTell WUd <70 dic 9gaR I8! 8|

The Power consumption of the RAFS is preferred to be <70 Watts at turn on.
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B.2.12

B.2.13

fagya smyfd fRRET Power Supply Stability

faqgd emyfd & gkad= & HRUT 3A1gT H gRad +3 x 10-14/V I HH gHT ART|
The frequency variation due to power supply variation should be less than +3
x 107V,

RNHeR F JaAGARNTAT Barometric Sensitivity

fashaT 1 SRR BT HaeT=iad Wy ¥4 J &=+ Arfg ) 3fe faavor oiR dfe
& fore sa=ae wHa fashar gRT IS fovan ST =nfeul

Vendor should clearly indicate the barometric sensitivity. Venting details and

time required for venting to be specified by vendor.

B.2.14 TG WU Frequency Jumps

B.2.15
B.2.15.1

SRUTHT SR S0 3R ST SRR AR & ot g1t fee | fshel 1 39
T o fEomza Hrd g9 faQy Iraerit ska-t grft emafa & Siu @fe #1% /) 5
x 10-13 ¥ 3P g g1 AMfgW | gTailieh, fo SRUTHEY & Ufd I8 oY ST H-
H BN, I¢ UTUTHHT & S| S0 URaTd & ganT H, faghar &) Tem 3R
gRHATor & Yoo & wer & S} 5w &1 3fadeTy UeH &1 31feu|

The RAFS should be free from frequency jumps and other abnormal behaviour.

The vendor has to take special care during the design in this context. The
frequency jumps (if any) should not be higher than 5 x 107, However, RAFS
which will have lower number of jumps/year will be preferred. In support
of their offer, Vendor should provide the history of the in-orbit clock jumps
in terms of number & magnitude.

forsh el aRdfde THT | S1gfT ST & Fidl B TR o feg gRHfd Ua™ &R Jabar
21 Y B Ut TR A, Hobd TR fedr 3R aromr= fysrdr ot fagsdr & gaia
& IR it 3y Hifdes AIucs 1 PR 2nfie 81 Tt 8|

Vendor can provide Telemetry to monitor the sources of frequency jumps in

real-time. The sources may include monitoring of the light level variation, signal
level variation and temperature variations or any other physical parameters as
per vendor's suggestion.

WP MaRIH AT Physical Requirements

B 3MTaRT {1} 3MTATH Desirable Envelope and Dimension

SRUTHTY I aifesd SMPHR SHTH AR TR 240 R x 140 et x 160 foreft &5 airarwn
& HidR BT A1fe, forg SRA-SRA acy, sifaRed Jaeba ufReu, sifaRed

USxl-dt EXHIBIT-B 15




TG ATHIR & [T Sfeafder 3fg SIRNSTH G I I (SRTTHTE) H] THHP] HTRIHAT

Technical requirements of Space Qualified Rubidium Atomic Frequency Standard (RAFS) for NVS Payload

T. Doc No: NVS-RAFS-RFP-SAC-2025-04-v1

B.2.15.2

i fdzr @fe smawad gl iR 3BT & IR IR & [AY HTIRTS Dig 3
SifaRad TRamT =i B

The desirable size of RAFS should be typically within the envelope of 240 mm
x 140 mm x 160 mm inclusive of the DC-DC converter, additional magnetic
shielding, additional thermal control (if required) and any other additional
structure required to make the unit complete.

SUHTT Mass

U SRUTHTY PI gof- GHARId: TR 5 fhamm, forad S-St sacy,
GElEIRY

The weight of each of the RAFS should typically be around 5 Kg inclusive of the
DC-DC converter, magnetic shielding, thermal control (if required) and any

other element required.

B.2.18 i Th AT Block Schematics

faordT ) AT & WY Al AT 3RW 3R RUCHTY &1 o fSoirg
311fe; SRt Su-Hisyer wnfiret B | fashd faer & fafirs ==on & fesig aeitemsit
& GRM faxqd f$Ss UaH &l

Vendor need to provide block schematic diagram and the basic design
approach of the RAFS including all sub-module like DC-DC converter,
temperature controller physics package etc. along with the proposal. The
vendor shall provide the detailed design during design reviews at various

stages of development.

B.2.19 HTSfET MaRIFHAIE Mounting Requirements

fachar & frddt +ft faiy Ar3fen snawamdrsit & gui-r anfgul

Vendor should indicate any special mounting requirements.

g dicr fgyd faf7d=it &1 Taf & e qv Sfaw &9 ger a1 sren/

Preferred electrical specifications will be finalized based on discussion.
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C1

woel-#ft fyerfiaar ok orew STy AT

EXHIBIT-C Reliability & Quality Assurance Plan

fepreria 3R Tqoraa et ot iaRer Brichr & BTSATR @) wexayul gafdemy &)
3o, fashdT & forT SIgET Ud urar sy (faudTai) snazaehdratt o gHgH
3R ITHT BRI PAT A HAD 5| RUCHTY DI I fay=igar 3R
efeifere ofafeer oM sruaNT siawasdrefl & ey srAifed ufharst &
TR feumgq, fAffa ok wdiféa forar S =nfe 8 We srIu™ U4 Tora
MY (FATE3M) Saxadharstt &1 fdaRur e &l &, TS 39 Sriwa & fou
fasheT gRT YA fosam STQ| 39 el & SIRUUWUY &I 'SP Hel ™M1 51 A
YT TG UG YT (IR TS FR) MaIHdId ARYCHTH & Ul 3U-
Aieyd IR AN gd1 & 3R fathar & e IU-ATSyd & SIUTA BT 4T 7T
T1fgul

Reliability and Quality are important prerequisites of any space program hardware.

It is therefore very essential for the vendor to understand and implement the R &
QA requirements. RAFS need to be designed, fabricated and tested as per
approved procedures commensurate with high reliability, long life space mission
application requirements. This section provides the details on R&QA requirements,
which shall be assured by the vendor for this program. The RAFS is referred as
‘Unit’ in this exhibit. These R & QA requirements are applicable for all sub

modules of RAFS & vendor should address compliance of each sub modules.

%GI'E:TFIT{CF Design Life
« TG TP HH Y HH 12 Ul & Bl Sfiad & A1y 3-dre dRe™™ & SuanT

& forg @bt feome sra=gemdrst & R &l

The unit shall meet all the design requirements for use on-board spacecraft

with a minimum on-orbit life of 12 years.

= U8 IPI% SlaARem™ TaeH SR HSRU & faftd wRon o @it vyeriEs
S{TaRGH 13N B FUTTHR GRT R H F&H BHi:
The unit shall be capable of meeting all the functional requirements at various
stages of spacecraft assembly and storage as follows:

= SfaRerar JaeH o faftre TR W 3 aufy dero
3 years' storage at various levels of spacecraft assembly.

= BT 100k W3-haf B AT gafaror fRufeaf & 5 au
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5 years in controlled environment conditions in class 100k clean room.
faghar HeRY & TdtF Ufafy Ay Hum ok e HeRU & Aa § AFES! &7 g:
TRI&T0T BT
The vendor shall specify exact method of storage and retest criteria in case of
longer storage.
faohdl &1 SRUTHTH T Siia—-Hifid a¥xgafl/acd! BT Iead Bl dleu|

Vendor should indicate life-limiting items/components in RAFS.

c.2 JRUTHTY & U yafavuitg fRAUfadT Environmental Conditions for RAFS
c.21 ardg Ud I 9IdTdR Ul Thermal & Pressure Environment
aifereT 1 RUTHEH & forw yatavuiiy fRufa

Table 1 Environmental condition for RAFS

TR-YETe arara”or Non-Operating Environment

The Units shall be capable of withstanding following environmental conditions:
dTYHTT Temperature -40°C to +60 °C

Z&Td Pressure afvasil e 10-6 <R a1 IAd

Ambient to 10 torr or better

TUeS SATEAT +40C (Y 37afd) TR U & Fo= & o
TS Humidity | /0% AP

Relative humidity Up to 70% without condensation of
water at +40°C (Short duration).

YTl dIdIdUT Operating Environment

3P13Y1-25° Y™ R o1 fbdl Jpa™ & =ref g
e BT, 3 ATIHM W SHTS I 30 FaxH faf =i &
RN B Bl TGS 8] §, TG &foRd Ta! oI AN
The Units shall be capable of being turned-on without
any damage at —25°C. While the unit need not meet its
performance specifications, it should not get damaged,
at this temperature.

I PRAT Turn ON

ami |aia§mm&| e U/ Ylumud -10°C to

) QM/ PFM +20°C
Temperature while
Operatlng< u1nd<;r . e _5°C to
vacuum (< 1e-5 mbar EM +15°C

ECCAREE FuH/ GUhTH/ THTH
< £2.5 Gauss
Magnetic field QM/ PEM/ FM
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AIUHM! 1 SRUTHTY & UM oF Wie W defid foar s g

Temperatures are referred to the base plate near RAFS.

gfka=fy fufa & QRiga Tare 8g Sraurt UaH &R+ & fad fdohdr 25°C+2°C R
100k W< H& H YRAIY <ad H ARUCHTY BT e Hd FHY fdchel
gaaTaHT/AAT @fe @1E g ver &3

Vendor to provide the precautions/ limitations (if any) while operating the RAFS
in ambient pressure in 100K clean room at 25°C+2°C. Vendor to provide

precaution for safe operation in ambient condition.

farcha &1 SiefapTferes (10k Yavs fRuRa) wfed gof vexiE &1 g & forg sRugwe™
& e Wierd Jaorg & fage UaM &1 R

Vendor to provide the acceptable magnetic field variation near the RAFS to
meet the full performance including long term (10k second stability).

fagpar 3 TafaRulig ATICST S Ye HU- R 3NfE 3 o 7R Thd § o
§IE @M W B

Vendor can declare other environmental parameters like micro-vibration level
etc., which are to be maintained.

SR T TN maiaRufig R Wikiae ¢ | aRafd® yaiaroia wRi & gy effex o
Y Ugel Bl WTE|

The environmental levels given above are indicative. The actual environmental

levels shall be confirmed prior to placement of order.

c.2.2 fafd=or arararor Radiation environment
D18 B! FEfaRId uee a1 asw # feht fRrae & fo= yared & e fEers ok
ﬁﬁ?r%mwwz
The unit shall be designed and fabricated to operate without any degradation in
performance or life for the following:

a)

b)

et Sfa=Nfd 1.5x107 YIS 3HTHIPHd SIS

1.5x10” Rads ionising dose absorbed in silicon.

6.0x1014 SAHRM / JHI2 (3 MeV Tch SHY FHI)

6.0x10™ electron / cm? (3 MeV bulk damage equivalent)

THSS/TEsUd (THA ge] YUTG/Thd be od-310) ATuef UioRE: Taset 75
ot di/msi/ad

Immunity against SEE / SEL (Single Event Effect/Single Event Latch-Up): LET

75 Me V /mg/cm?
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d) fawpar & IWE W1 gR1 & TE e & 0.5 i Od gy fafeRor
g & T S SruTer o1 Ay v =fgu|
Vendor should indicate their compliance to the Radiation requirements by
considering the shield offered by satellite structure as 0.5 mm

ot 2 o qeTeR TegHifom s & $x # 15 auf & forg Riferi= ot Siw &t TS B

The dose in silicon at the centre of spherical Aluminium shield for 15 years is as

given in I3 2 TATHR TegHifATH i &g 1 Sie

Figure 2
1.000E+09
- GSO Electron
1.000E+08 4= X-Ray
[ ¥ Tr. Electron
S 1.000E+07 ©  Tr. Proton
L
L>,; S X Solar Flare Proton
— 1.000E+06 - °o Total
ey o Y
& 1.000E+05 |* ™
g 1.000E+04
o
1.000E+03
1.000E+02
O 1 2 3 4 5 o 7 8 9 10
Thickness (mm)

7 2 gaTeR TegHifaw e $g A S

Figure 2 Dose at the centre of spherical aluminium shield

AT 2 TR Tegdifan fies &% d oo S
Table 2 Total Dose at the Centre of Spherical Aluminium Shield
(‘ﬁ[@ﬂ' D EIT Geostationary Orbit)

JAHR Ties ot dlerg eré A S
Spherical shield . Total dose
. Thickness
thickness 5 (Rads/15 years)
(gm/cm?)
mm (Al) GSO
0.05 0.0135 696 M
0.10 0.027 423 M
0.20 0.054 223 M
0.50 0.135 522 M
1 0.27 13.8 M
2 0.54 217 M
3 0.81 542.0 K
4 1.08 161.0K
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C.23

C.24

5 1.35 64.8 K
6 1.62 29.0K
7 1.89 18.6 K
8 2.16 12.1K
9 2.43 9.98 K
10 2.70 8.71K

Ae: faredt 3 Arh ) Tuded Aers & TuET FIA & fore, wiaw &t &Y arht
& g § faunfora &9

Note: To calculate equivalent thickness of any other material, divide column two
by the density of material.

o SNUHSN HETH 15 T o [ ST SioT UR 20 H=Td BT SR RITUT R &
e fafesor ufkRaror ARy fasar smam|
Radiation shielding shall be applied to establish 20% margin over the
estimated dosage for 15 years in GSO orbit.

o THsA) fazawur ot fbar ST SRy B
SET analysis also needs to be carried out.

o fafeur fozawy &1 w8 w9 R & TR $ &H § @ ygdl § difs
RUUHLY I & 3OR &M o I IHal 4 Ugd ¥ & Ifd
TYeror/fa=eioor fsan g S diferdsT 2 & 918 T8 Wikl &1 I/ HRd &, Al 3 UaH
o S wepelr B

The radiation analysis has to take into account the worst-case levels such that
RAFS will operate as per specifications. If the units have already undergone
appropriate tests/analysis, which meet the levels indicated in drfeiapT 2 CHICAN
TgHIY XM &% J $d Sl

Table 2, the same may be provided.

U/ YT Vibration / Shock
SHIS B fSoTe UF Al Ho (A3 U9 qefasd) iR A% Jard & qul o
o forg s St 2.7 | €t 15 TRieur Aerredl & AR fobar sem|
The unit shall be designed and fabricated to meet the vibration (Sine and random),
and mechanical shock, as per the test plans given in section D.2.7.

- AT UR (FTHATA) Quasi-Static Load (QSL)

feorgT & forw 39 oref-Rfde YRl W faaR far S anfgu | RR 3wt @Rt URY
B 3edl TIeUT/ AT gRT USfRid o e
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C3
C.3.1

These quasi-static loads should be considered for the design. The qualification for
the steady state acceleration loads shall be shown by test/analysis.

o JHAA & §18R Out of plane : 259

o TAIAH In plane : 159

fearsa TUTaT TYTH Design Quality Assurance

fay=g fa=Awor Reliability Analysis

SHh13a! Bl e H 200 S AT SMYUR Wie TUHM W ATHT 1500 THIMTECT B
SFHI fatrerd R U FR & fore f&emg iR fAftfa fasan smaem | fadsan sif¥ewan
GRS TOHM TR TUET $ 75 SRUTHTY B H&T H 12 a6l 3R 15 auf & fog
fawmaar ax SR faya-iadr & sfide! & Igyd B

The units shall be designed and fabricated to achieve an estimated failure rate of

about 1500 FIT in orbit at 20°C base plate temperature. Vendor shall quote the
failure rate and reliability figure for 12 years & 15 years in orbit of RAFS calculated

at maximum operating temperature.

f&irs e & SR, fadhar i SRuTwhd o1 Ayuf fasiaa fazewor yer &
B | 3o fgferiad =it giv:
Vendor should provide the complete reliability analysis of the RAFS, during the
design review. This shall include:
. S T ST AT SER U B ST feaw)
Part stress de-rating analysis as per applicable ESA /NASA standards.
o 12TY & 3fd ¥ fayT-TadT YaigH (MIL-HDBK-217FN2 &1 YT $Hah)
Reliability Prediction at the end of 12 years (Using MIL-HDBK-217FN2)
fasha 1 fa=awur, Tierr Sei/iay & U H &t 71 udierur Rui afed swriyurmet &1
W &y a1 anfeT, foresT SUART MIL-HDBK-217FN2 # IfckiRad ee! 1 faweran
R IR UgeH H farar orar 3|

Vendor should also specify the methodology including analysis, test data / test

reports taken as reference, used in arriving at the failure rate of components not

mentioned in MIL-HDBK-217FN2.

o THUHASHIY FMECA

o U WIS (R faoe ud Hgrar fazawur g dgq, amuar, siaie fafesor,
9P &7 3R 3 Tefid AMUESl & HRU fGge &) & § 3@d § o
3RUTHTH P UGRH Pl GHIIT P Ibd |
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C.3.2

C33

Worst-Case Drift &Tolerance Analysis taking into accounts the drift due to
aging, temperature, space radiation, magnetic field and other related
parameters that can affect the RAFS performance.

o fafeszor faseiwor (Tip, seE Wi SET fazeiwon
Radiation Analysis (TID, SEE including SET Analysis)

o N WS yaTeA fRufoat # yve fasewor
Thermal Analysis under worst case operating conditions

o FifA® / WIS fazawor
Mechanical / Structural Analysis

o dfcwr fazeyor Venting Analysis

o 3‘"!'5[ fa=awor Em Analysis

. TR T oI 2 R wibe RewTe STaw/ATr & qe & Swan wa Renfi
3R T dl & U ¢ | SRR fa=m/Aiasit I w Ui fard o a1 gea!
¥ fore Sfen geaies & Ty fawga shifered wer fasa saem|

Confirmation that the circuit designs are compliant to the ESA/NASA parts

usage guidelines and alerts. Detailed justification along with risk assessment
shall be provided for components that are used beyond the recommended
configurations/limits.
{RET Safety
SHIS B SO [Amhadl Y1 B, A SbTs & Hiar Pis off fawaar siafera™
# 3 I YUl & USRI & &Y a1 GUIfad 7 HX | T8 GR&T o/aRTy & g
JUANT & Ty & AT fam Sem SR URifies feamg verat & fawqga faavor fean
ST

The unit design shall be fail safe, so that any failure within unit shall not degrade

or affect the performance of other subsystems in the spacecraft. This shall be
assured through adequate usage of protection mechanisms/ circuitry and shall be
detailed in relevant design documents.

TMedTR TUTaT MTYTH (THRJY) Software Quality Assurance (SQA)

Tt ThUR SIS dl/AadTad URIE0 e- 30 3R el Thuree/uRie feems o
3fdfifed Witeadr Aogd 3R fAwadr-IREM 811 a8 vafa T iR adfidmRor
gferarell & Aregw ¥ YA frar S iR feomga Jefta uoal o fasga 9 @
ERURI ]
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C4

TieadR fae™ Ufohan IEEE-12207-2008 HT UIeH ST SR THUGHY/TTHSTE T
&g siaRer yunferdt o fofT FalaH 31 a1 39 URTUR® U & YgHd JHHE
D] DT AT BT

Software embedded in all FM units/automated test set-up and On-board
FPGA/ASIC designs will be robust and fail-safe. This shall be assured through
adequate Verification and Validation (V & V) procedures and shall be detailed in
relevant design documents.

Software development process shall follow IEEE-12207-2008 and FPGA/ASIC
design shall follow best practices or other mutually agreed equivalent standard for
space systems.

Tt farg wfafaftrt S sraadsar fazayur, argewarn siR fawga fag, Sife,
AT R IRHRO (@ & oY), TG BT ST HELLE (O THIRTH F
3M1$83% 830) UT THDE HIFD! BT UIeH DI fdchell THf0r Ao Td Teror bd
Uora & forg ITRerdt 8| faghar sfafver srwan o fo fayita, usteror arg ok
TG I T I & oY THeddR 3R THUTSIT/Tuqsmed! & feos—
3R fepra & faftre =Roll & wiamr sy

All development activities like Requirement Analysis, Architecture & detailed

design, Coding, Verification and Validation (V & V), generation of documents shall
follow IEEE (e.g. IEEE 830 for SRS) or equivalent standards. Vendor shall be
responsible of Test plan and Test case document. Vendor shall perform test at
various phases of design and development of software and FPGAs/ASICs to ensure

the reliable, testable, and reproducible product for space applications.

111?!:\‘1, TR 3R Ui Parts, Materials and Processes
SHE | ITANT fby 9F & fou gxdTfad uicy, SR SR ufsarsit &1 99m

ST CTITE UTEH/ATH/Sicha el (gUiiTe]/eRIuATe/RgiSiRue) I foban ST 3R
ST TTUUT eI faghdr/3u-faghar § fosar S| faghdr, sa1s & fore enfrd geit
@ &l (Sidive) /AiNd qmial @ gE (@) /Aivd uisaredl @ et
SR THIGA 7, IF B UGH BT

Parts, materials and processes proposed to be used in the unit shall be selected

from qualified parts/materials/process list (QPL/QML/QPrL) and shall be procured

from a qualified vendor / sub-vendor. Vendor shall provide Declared Parts list
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C.4.1

.
9.
SN

(DPL)/ Declared Materials List (DML)/ Declared Processes List (DPrL) for the unit to

SAC for approval.

Tﬂ'{'\‘[Parts

SIS B IS Hisyd o AN o fTT IuANT fob T ST aTet T o T[0TaT TR dlferasl
3 o d Tura STaRgSdrst ! QR Hl | HR & ¥, IS fSaiaNacd shadl
& QT gl &Y Juran siafer-auft o1 gt gt oft, siaRer-9of e Iuasy =gt
& 3ATCR Y UraRTT ST SUGNT YAt 3-THIT 3R Ear Tieron & arg fobar o
Tl g, foF R URWRS U § Tgafa gl

The quality levels of the parts that are used to build the flight module of the unit
shall meet the quality requirements as detailed in Table 3. In general, the Quality
of components for the flight deliverable units shall be Space grade. Wherever,
space grade components are not available, the next lower quality may be used

after adequate up-screening & qualification tests, to be mutually agreed upon.

3HS § IUGNT 1 ard T gt gess! &1 qd SidRer I sfaer g =iy,
o1 g Aa gxdrasT & ATead I fordT ot b | Tgad U &1 T0Ta Wk (YT
3T Uera) Ui UeiRdl & T I & &0 § U faar S|

All components proposed to be used in the unit shall have previous space flight

history, which shall be verifiable, through reference documents. The Quality level
for parts used (Part Approval Document) shall be provided as a part of relevant

documents.

AIADT 3 T33-UTE UIGHT WR 3R TP SMTABATG

Table 3 EEE-Parts Quality Level and Screening requirements

e YR T[UTET ¥R
Part Type Quality Level

(i) T TR o ESCC level B

(i) A UITA/ATHTA IYHRUI- SUTHTY & A,
qof TP SR T[0Tl SRyt Ttefur SR Sty
& I WS T 3R faRel IS &1 g ghm|

RUG TS Non-QPL / QML devices — equivalent to JANS

RF semiconductors procured with full screening and quality
conformance tests & DPA and shall have space
flight history.

(i)  SaeH-3 SR O ST U0 JANTXV 240
H¢ & Y|
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JANTXV with 240 hrs.
conformance tests.

Burn-in and quality

(i) SIUUTY I1 UYL/ W &t
T Sfead JANS or ESA / SCC level B
General Semiconductors | (ii) Toradn WWW% g JANTXV

JANTXV with quality conformance tests.

Passive Parts
(Capacitors, Resistors,
Inductors, Coils and

()

(iii)

ST TR o I THIISUA-3 3R fawadr @R T
ESCC level B or MIL-ER failure rate 'S’

MIL-ER fd%@dr @R 'R’ %ad I HI BRI & g

Rfsear urdy (i) , .
e AR 3% oTgl 'S’ Judsy el @
- 3ﬁ? . f ! MIL-ER failure rate 'R’ only for the part types

where 'S’ is not available

A FYUiTe/FEATT UICY- JHg T TRIe0 & Iy
'R TR & GAG AT & §9-818T WBIFT
SRIHH P 1Y |

ASIC, memory etc).

Transformers) Non-QPL / QML parts — with manufacturer's in
house screening program equivalent to 'R’ level
with group A testing.

e e wowerdad, | O FGRIN] a;?azr ot U THSMEUT-UISRUB-38535
B 311 ) oy at dll
Microcircuits (Includin ESCC level B or MIL-PRF-38535 QML class V.
9 1)  uoTe 2 when & aiy S SRR urdy |

ESA approved parts with LAT 2 test.

YT e

Opto-couplers

(i) SUGHIH TR ot 91 SiueH-uy

ESCC Level B or JAN-S

RF passive parts
(attenuators, terminations,

(iii)

() SO R
Wi ESCC level B
(@EeR Eﬁﬁ"ﬂ:{% (ii) TAUCT-2 TRIef07 Afgd SUT SrAlfed ured

ESA approved part with LAT-2 tests.

i & BE-Na HGHH & SR UaTe Wit
3R TS & WY |

RF connectors

(iii)

etc) With adequate screening & LAT as per
manufacturer’s Hi-Rel program.
()  SUHHRN TR & ESCC level B
(i) AU AR A UL H MIL-PRF-39012 SEaTHI UTT
4|
HRTP PR MIL-PRF-39012 qualified with group A & B

testing.

SR Hridel # 3 STelt IR UTGR ST &
il

TNC connectors shall have 3dB higher power
handling capability.

YfEeR

Thermistors

ST TR o 1 SNTHUHHT SaRel W)

ESCC Level B or GSFC Space level
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e TS SUTINT R & 1 Seauwm ! Sidivel W

Cermet fuses ESCC Level B or GSFC space level

10

Bl ST TR ot

S

Quartz ESCC Level B

11

Bl ST TR At

Heaters ESCC Level C

12

Tec!- U Hridex (had Y
SI-UPR HAde HTSUANT | (i)  SUHY/ THAIE TR o
feparm wmam) ESA / SCC level B
Multi-pin connectors | (i) T — UGG HTTIDH TSN b SR HIaex
(Only miniature D-type Connectors as per NASA — GSFC requirements
connectors shall be used)

CA4.2

AT Note:

Tt golf & foIE, SR Yellas: TJ0Tat TR 81 SUgad ¢ | 3T T[urad] Wk had auf Wi §
IS SR YIS U TR arel gof Sudsy 7 i |

For all the parts, quality levels listed above are preferred. Other quality levels are

acceptable only if parts with quality level as listed above are not available.

fHTdT & BTS-Ya UIaH & 1Y Uit fobe 7T geif & forg, adteror Rard ok yrgur fafden &
1Y UTEf0T Ao, THE & o I o HorT | (TSSR/ATSIeR Ued & U & &4 H)

For parts procured with manufacturer's Hi-Rel program, the test plan along with test
report & procurement specifications shall be supplied to SAC for review. (As part of
PDR/CDR document)

ATHA Materials

I B T arelt Ag 3R ercie TRl S ufeRid yeR 3 gnht ud deRur a1 I
giareH Rufaal & fagam argdsdra fRUfadl & HRU1 g aTd ST & - o e Iuged
Y I U grfT | Sgad i At ST ITANT dhad 3 fadal & fod far S, gt
YaHIT YTt STaTe g | Had UMt ad aTelt Irdt &1 I et forar S|

Ferrous and non-ferrous material used shall be of corrosion resistant type or suitably

treated to resist corrosion caused by atmospheric conditions existent in storage or normal
operational conditions. Non-magnetic materials shall be used for parts except where
magnetic materials are essential. Materials, which are nutrients for fungus, shall not be
used.

HTeS Td rprae uard argHsdd 3R 3= fafa fufadl # fRR @71 37 verdf &1 oo
SAM B 1% I HH 67N SR Tohd YUY o1 verd (& ot & ) 0.1% ° HH &
24 921 & fT +125°C 3R 1x10°° TH IR a6 & W&o R & S g1 daa sfafe
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3g ATy Uiy, M Tt 3fe o) faghdl gRT 3% Sitad et H 3R IUR ST
TR YA foraT ST | BTailah, SehT SUANT Ui fid SR 3R §9dh HIRUI g aTal! fasadT
HT Il Ia- R I AR iR fawafa fasar s |

Organic and inorganic materials shall be stable under atmospheric and high vacuum

conditions. These materials shall have a Total Mass Loss (TML) of less than 1% and
Collectable Volatile Condensable Materials (CVCM) of less than 0.1% when subjected to
test condition of +125°C and 1x10™ mbar pressure for 24 hours. Only space-qualified
epoxies, potting materials, etc. shall be used, within their shelf life and with cure schedule
as specified by the vendor. However, their use shall be restricted and failure due to these

shall be recorded and analysed as and when detected.

c. YU IR & g9 3R UGN § 41 ST A1RT, STat SR UTgeh & Uh gaR & e
Tudh T S § FaMH1 GHT 7 71, 981 IR iaie gHIiNd Sifcr/wifeT sfe gRT Sugad qR&T
UG &1 oI ST 3R 3 YT 4 Bl &f S|

The selection and use of dissimilar materials shall be avoided, where it is impractical to

avoid dissimilar metals in direct contact with each other, suitable protection shall be

provided by space proven coatings/plating etc. and shall be informed to SAC.

d. T8l s Al &Y TGl g1, a8l fal i ga-1a s siafvel srishH R ARR &1 UexH
3R 3fdfes rgar ufierur ST Ao ! fIaR F e wga fovan smwem|

Where a new material is required, the performance of the material on any comparable

previous Space program, and Space qualification test data shall be submitted to SAC for

consideration.

e. SAUF & TP YN & ¥ H, IUIN $I o arell AR &1 faxgd i, 371 Joras 3R
313Nk =il & Y, gHian & forg o 1 ugH &1 St
As a part of data pack, a detailed list of materials to be used shall be provided to SAC for

review, along with their Quality and Out-gassing specifications.

C.4.3 UfPHAIY Processes

gTSamR & fAufur & FHad srgamre 3R 3faler ISH & T ufsparstt &1 g IganT faar S|
forht ot 72 ufshen & AmQ # ISR & At o IuaiT fpu o @ uge Ufthanait &1 srgar uRiefur
[ERIIEISIHY

Only qualified and space flight compatible processes shall be used in the fabrication of the

hardware. In case of any new processes, the processes should under-go qualification before being

used in the fabrication of the hardware.
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HH Y DA Fafeiad & Jey # faRy e fear e

Particular attention shall be paid, as a minimum, in respect to the following:

o TP, WS, YU 3R I IRE T IS IO ek AS |
Neat, clean, smooth, and fully welded homogeneous solder joints.

o g1 it TN fohar W, pIfeT/guTeRi # gergel & ha Bl YHIGT T &l
Eliminate bubble entrapment in coatings / epoxies wherever used.

o CTRIGST / dS $S4CR / DIz Higd THI ] Bl RET 3ia gRT didis W
I = U 4 gafid forar S|
All components including toroidal / bead inductors / coils shall be suitably
supported on PCB by RTV etc.

o gl H ART @I USFET snfe & oW saRur ¥ ST S, 98 e (FaR)
IS & foru IuART {hT S dTet W Dl el § I Teiich dled ieeR Bl
SN fehar ST |

Wherever wires will be attached to casing for grounding etc., a higher melting

point solder than that used for lid (cover) soldering, shall be used.

o ORI anfe @ o9 UMl WR 3Ye/3m3eye d-aR H 3= TaHid ara aiex o
ST TGN, dTfds THUEA-63 ISR BT U] Bk U1 &l 918} Ried I shigd
TUY 39 SRl & 3 814 I F1 S0

The input / output connections on pins form the PCB etc. shall also be made
with high melting point solder to avoid detachment of these connections while

soldering the pins to external system using SN-63 solder.

qPTE Tledcy BT IYTNT B MG JWTg UlhdT & SR eiferrd gt 8
ElRY

The marking etc. shall be permanent and should not get damaged during

normal cleaning process using Isopropyl Alcohol and other recommended
cleaning solvents.
T+t Teram, s Ry 761 €, Tt Seifafe uursit & orey grht| sersal Tures
H Us qAM 3R gl 3R iRl & gad g |

All tolerances, not specified shall be consistent with the best engineering practices.

Units shall be uniform in quality and free from blemishes and defects.

ool &1 e ITART & foe Iuged g U § Iu=mid fasar s arfee|
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C5

C5.1

The packages have to be thermally treated suitable for space use.

3rgdr1 3R Tderur 3= Qualification & Test Philosophy
fashel 1 TY U Y UG T I fob o1 TRTdd SRUTHTY Ugdt I g foblt 3/
UM HTIHH & foTT Srgamid § SR/ RUEHEY SfaRel i S8H HR gl ¢ | fadkar
1 TRATd & T 3feal T Rui 3R IS i o vRgd &= g1 BTl
alerur & forg Faferiad Rigia s Sme:
The vendor shall clearly specify if the proposed RAFS has already been qualified
for other similar program and / or the RAFS has been flown in space. The vendor
shall provide the qualification test reports and flight history along with the
proposal. However, following philosophy will be adopted for testing:
arém Qualification
T §RT 3gdl Qualification by Similarity
T TRATId SRUUHTY Afed &
If the proposed RAFS has:
a) i@ 3SIH 38T Sufficient flight history.
fashell o1 gepTs 1 all H faRrrd, SiaRerar & f=r oik Han # IHa! sfafd
B TSR o1 g1t | e  faiierai, afe ®Ig g, ok fobT e ufkadHl &1
faaRor ff Suerss BT B
The vendor shall provide the on-orbit heritage of the unit along with the
spacecraft missions and duration in orbit. On-orbit anomalies, if any, and

changes incorporated should also be provided.

by  3Ed uder whadgde Il far g 3R fagkar 37 siafer wrfwar o
Tt v T o TRaTfad fEeee &1 ST forar Tt B, 39 SRl H &
ferg 3roeg 718 utaror i 3R TRiefon =rdl & WY sfed wier Rulé uer
2l
Passed qualification tests successfully and Vendor shall provide list of
space programmes wherein the proposed design has been used, test
philosophy followed for that program and qualification test reports with
the test conditions.

o  fomr fodt fEwmeT onfe # saca & waH o1 wAH uRfRfoal (favmd,
3eamTe ez & ¥u H) # fAftfa, a9, e ISH 3315 W Uiel-UaTse TR
DT URTEI0T R T U1 § SR YUl 3fgar TRI&uil J ToR- Bt SHTaRgehdl el
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C.5.2

B Tod! gl SiTd, AfE TRATAd SRUTHTY &1 GHMA (et 3/ SfaRer
SR ) gRT srear RAfd g1 ot § 9K foreht 93 agarma &t sravadsr gt
Bl B, o MeY-wege uierur &) wiie W fa wemr (waed)) AT SIem|
Manufactured in same or similar conditions (as heritage, qualified designs)
without any change in design etc., Then, it is proposed to carry out Proto-
Flight level testing on one Flight unit and may not be required to undergo
full Qualification Tests. “i.e., if the qualification by similarity (in some other
space programme) of proposed RAFS is established and no major changes
are required, the Proto-Flight testing shall be considered as Lot Acceptance
Test (LAT).

foRraa @t Tedten, srear Tteor RUIE iR Tl & SMYR W 3Ed &1 & TR

o S Heval B

Only after review of heritage, qualification test reports, qualification by similarity

can be accepted.

et Hft 39 PrisH & fiw Afegd TR W feoigT # veard oy S, 39 afdad

Aieqd ! URWR® U Y JgHd Aol & IR 3fedl TR o GRIE0T & 37ei fora

STE | AT AlSd B 9hd 3fedl & ale, fSogd &I aRdfded Thed SHiedl &

NIUNCRISIRER IR

Wherever, design changes will be incorporated at module level for this program;
that individual module shall be subjected to qualification level testing as per the
mutually agreed plan. After successful qualification of individual module, the

design may be implemented in the actual FM Units.

quf 37gdT Full Qualification
T TS SiTE,/fachTa & HIHel 8, B Y W Uch FguH SebTS b1 JUT S al I J oAl
B
In the case of new design / development, minimum one QM unit shall under go
full qualification tests.
TT&IUT SR Test Philosophy
wRier 1 Rigid 487 w0 3 I$M 3icrer, sear fufd, srafayrg wr onfe & smur
IR 9 foham Q| e, 8 gie & [afid Arsal R Rk e, gt

Sl disd &TH)

3fga1 Arsd (@) I1 Uicl-Teise Hisd (UIThuH)
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TRiTSC Hisd (ThTH)
The test philosophy primarily will be decided on the basis of Flight history,
Qualification status, confidence level etc. In general, it will depend on different
models of UNIT, namely

Engineering Model (EM)

Qualification Model (QM) OR Proto-Flight Model (PFM)

Flight Model (FM)
gﬁﬁﬁﬂﬁ'ﬂﬁ%ﬁ (éqn:r) Engineering Model (EM)
S0, SR, BT 3R SR & Thud SHIsdl &1 Ufafia &, fasdt sifafvad sik
- gCh! & foHT ST SUIRT YeRH FATIH SR SR1YS g & forg fban
ST

EMs will be representative of the FM units in form, fit, and function, without

redundancy and hi-rel components. They will be used for performance verification
and interface checks.

3gdr Arsd (RIEH) Qualification Model (QM)

A it ugqsil  TwUH gaTal o1 guf ufafifeia w9, SiR gaiarufta g &
THTATHS ATTRAHATSH DI T B 5 SHIS B &HdT P U&= o ford IuanT fog
ST | T FgUH hIs DI dlcIdT 4 & AR YOI 3fedl URI&0N I ToRAT 81T | FgUH
H IS Hige & GHM 8§ fagyd 3R Fifes extbha gl

QM's will be fully representative of the FM units in all aspects, and will be used for

demonstration of capability of unit to meet all functional requirements over the
environmental range. One QM unit shall be subjected to full qualification test as
per dIfCIdbT 4 TRIEUT 3 kY

Table 4. QM shall have the same electrical and mechanical interfaces as the flight
model.

Wil TeTge Aisd (fTTHEH) Proto Flight Model (PFM)

et el Hft THFAT GRT et TR1em RUid ok WY wase giRes & Hrend § RAfud
&I o1l ©, fafe=n & quia: ST Tl ThUd SHI5 BT U dlferdT 4 (THUH
Wi TRT BT T G & WY Sl THRAD) & IR WUHTH TR | fbar
SITET |
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Wherever qualification by similarity is established through qualification test report
and Space flight Heritage, the first FM unit, fully compliant to specifications, shall
be tested to PFM level as per dIfcrep] 4 GRG0 31shH

Table 4(qualification severity with test duration of FM acceptance levels).

ST Hisd (TPTH)

Flight Model (FM)

- IS Hisd sHear ifad faggd ik gife feumsa ik famamg &1 ufafafta o=t
g forad S frw U 818 ¥ urdy, Il SR SiedmTd HMe auT SRR B
gfchanail &1 SUART fobam T 5 |
Flight model units represent the final electrical and mechanical design and
configuration using screened Hi-Rel parts, materials and processes of qualified
standard and workmanship.

- v IS HiST 31T B AIfTBT 4 & STUR IS Wipid TR TIET (ThUTad)
& 37 fobar STe |
All the flight model units shall be subjected to Flight Acceptance Level Testing
(FALT) as per Table 4.

- WP (BHITT) TN & ERM HRUCHTY Hid-33e H Tdd UIem IR &
fIthel B9 B! T 3R T AT 3P TR0 Wi § [Ithdt SHh1sdl SI 7B Idls
SEft | 3O9 gt farTRIee ], srafa fawserarelt ok fatherar Hs &1 uga gRft|

RAFS fall-out during Acceptance (screening) Tests shall state the number of times

that each test parameter failed and quantity of units failed in one or more test
parameters. This shall identify all catastrophic, degradation failures and failure

modes observed.

- ot 1 TR & faweerdl & GET QR A B & ST $HP 916 [T o1 fawga
fazayor fosan STem, o fatedt & UeR @efwse a1 fegH) &1 W ugaH &l
Set | faegd, wifie ar ufshar el faat ot siawae Txie o1 ¥ gRT srgAlfed
fopan Sime | A a1 fagga feome dedt fawraar o fufa &, g=: wieror g an
TIer0T o o RN 3MaRa® 8 Gohdl ¢ | f[ahadr favayur & SfeR W, Tt
TR0 TSI/ TR0 TS A6 ¥ 3igHe & d1¢ a9 3R Srifad o
ST |

Any failure observed, shall be reported to SAC immediately. This shall be followed

by a detailed failure analysis, clearly identifying the type of failure (random or
design). Any modifications required in electrical, mechanical or process related
aspects shall be approved by SAC. In case of mechanical or electrical design related
failure, a retest plan or modification in the test plan may be necessary. Based on
failure analysis, such retest plan / modified test plan shall be decided and

implemented after approval from SAC.

Ucx-gt EXHIBIT-C




TTRTT FTHR & [T HaRer 318 SIS TRHT ST HAF (HRUTHETE) B} THHP] HaTHT

Technical requirements of Space Qualified Rubidium Atomic Frequency Standard (RAFS) for NVS Payload

3. Doc No: NVS-RAFS-RFP-SAC-2025-04-v1

D.1

Wexi-)- IRTTETH B UEIT AFHH AR THeor faawor

EXHIBIT-D Test Sequence & Test Details for RAFS
ISR & UH YT & T H, fachar &) shuenies Wipfa wieor § qd sifow Iarea
TRI&(U7 BT fAaRUT UG 1 81T | SHH Wiipidl AMGS I =MTHe ST 1T
As a part of quotation, vendor to provide details of final production test,
prior to formal acceptance testing. This should also include acceptance

criteria.

fafar sEdl, Tel-3sM 3R IS Wipfa TR TN F SRM 3HT3 R MR [y
S a1 Yerid® R uafaruiia wieml & fu wiemr sr®d iR Tieor der
TRGd B | GE0T o H UL&0 BT 2ch, YA TR0 SIS R Bl UfshaTy,
JUTNT fHT 7T Uteror IUaur 3R ST f=ien-, fRufa snfe wnfira gi

Manufacturer shall submit the test sequence & test plan for the functional and

environmental tests to be conducted on the unit during Qualification, Proto-Flight&
Flight Acceptance Level Test. The test plan shall include the test conditions,
procedures for conducting each test, the test equipment used and their calibration,
status etc.

TRI&I0T 3IehH SIR URTET0T TSt H dTferehT 4 H =Y 78 URieror 3R fafewr enfire g,
TR gl a% a7t 81 Udd eraids iR gafervita udtermr # @10 SH ara
TRI&0T TRTHICR dTferept 11 H GRIT T &

The test sequence & test plan shall include but not be limited to the tests and

specifications indicated in TICIhT 4 TRI&OT S{JPH

Table 4. The test parameters to be measured in each functional and environmental
test are shown in Table 11

A& 3IhH Test Sequence

faar &1 TRF FU-Hisqer UV [T T 3f37 IIGT vq wdigla gderr &7
faaeur Fucrstr T g1, TUT IRTHICY UF FIP] wWigld HrIGs B gl 31
gt

Vendor shall provide details of final production & acceptance testing carried
on each of the sub modules, listing out parameters & their acceptance

criteria.
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fachar oI fdt 3= sialker HriepH & T SeamTe THH SH1e IR foby 7T Suge!
TRI&UT 3R TeTd URI&(UT T fAaR0r UeH &A1 81|

Vendor shall provide detail of ESD test & Shock test performed on similar unit

qualified for any other space program.
qIfrepT 4 THIPd SRUTHTY SPTE P AT 37, Ui IgH IR Wipfa wlierm
3 Ish T, TEON Bt Ui SR ufafd/fRufa &1 awifdt 81

Table 4 indicates the qualification, proto flight & acceptance test sequence for

integrated RAFS unit, with the nature of tests and the methods/condition.

aifareT4a T S

Post EMI/EMC Bench Test

Table 4 Test Sequence
T TR iR
Method/Condition
§-3 / DI ¢ .
! Burn-In /Screening Test X X X Section:D.2.1
2 . Hel X X X Section:D.2.2
Physical Measurement
3 . e ﬁﬂ&m X X X Section:D.2.3
Visual Inspection
4 . Waﬂqﬂ&m X X X Section:D.2.4
Initial Bench Test
GICELIGH q'w *
5 qﬁ&‘m X Section:D.2.5
Temperature Storage Test*
3.”—5{?" ‘]'WT *
6 . UQ"[&-[UT X Section:D.2.6
Humidity Storage Test*
UERU & d1G ﬁaga g o
7 Post Storage Electrical X . o
Ambient condition
Measurements
Dy
3k X X
Sine Vibration
e Hu- .
8 Random Vibration X X X Section:D.2.7
gifA® ward .
Mechanical shock
SUHI{TS/SUHHT TRT&UT
9 X X X .
EMI/EMC Test Section:D.2.8
10 | SUTSI UAUI ESD test X
e ST/ o3 2=
11 TRieor X X X

Ambient condition

ueef-gY EXHIBIT-D
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12 ) d ?H X X X Section:D.2.12
Isolation & Bonding
3 Ud-dTa1g-fHatd TR ) ) ) Ufa=T =M
Pre-thermo-vacuum Test Ambient condition

) . X X X Section:D.2.9
Thermo-vacuum Cycling
14 L X X X Section:D.2.10
Full Performance Test
i Ui Uter .
. . X X X Section:D.2.11
Final Functional Test
15 . ?H X X X Section:D.2.12
Isolation &Bonding
16 X X X Section:D.2.13

External Visual Inspection

%ﬁ%ﬁ?ﬂﬂﬂﬂﬁ@@ﬁﬁﬁﬁml Package shall not be in powered condition.

NOTE:

D.2
D.2.1

e THiaRUT TRIe(T 3 3id § T2 e 3R fggd ueei S & S|

At the end of each environmental test, visual inspection and electrical performance
check will be carried out.

Ti&oT faavur Test Details
ﬁ-gﬁ/ﬁﬂﬁ'ﬂ USI&0T Burn In/Screening Test

Tt FguH/ AU e,/ ThEH 3hTEal R Sifisan Sear/dield araHH R 240 B B
3fafd & fo Saer aRi&or fham ST | 39 TRI&01 & SR SoTs 3Mafd are fufa o
T2 | TRI&0T b SR forwTel! o1 @Ud 3R 33eye Mgy o) FARaR AR & seef|

The burn-in test shall be carried out on all the QM/PFM/FM units at maximum

qualification/acceptance temperature for period of 240 hrs. The unit shall be in
powered on condition during this test. Power consumption and output frequency

shall be monitored continuously during the test.

T/ TH/TTH 61341 3 TR1e(0T 3 faft =Rl & SR G0 3fafdy &) |
! Yol URETe THg & HganT # Sitdifead fosar S afeq oik Ser U # vad
[ERISISISIIHY

Logging of time duration during various phases of testing of QM/PFM/FM units
should be recorded in support of cumulative operating time and provided in data

pack.

-39 % SRM, fIegd ve a1y +ff fbu S 3R geieneres Auds @t ATRE ik
3eRa fpam Smam |
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D.2.2

D.2.3

D.2.4

D.2.5

During the burn-in, the electrical performance measurements shall also be carried
out and critical parameter shall be monitored & recorded.

Wifas A= Physical Measurement

SHTS DI GAHM SR STATH 3G URIET fhaT MW SR TSaT & &01 U9 Tyl
& B P forg faerwor fasar Smer | fagsar w1t so1eal & Goaw SR ST &1 AIdT
T STl YaH SR

The unit shall be examined for Mass & Dimensions and analysed for Moment of

Inertia & Centre of gravity. The vendor shall provide the measured data of mass
and dimension of all the units.

g+ e visual Inspection
SHIS & Adg! UNRSHRU], itAd!, Ufhar 3R SRR daeft @it &1 e fean

ST | U ARl T1&f0r 9§ Ugd 3R 918 § U ShIs &l eXI Siid Pt SITu |

The unit shall be inspected for surface finish, mechanical, process & workmanship

related defects. Each unit shall be examined visually before and after each
environmental test is carried out.

URfH® ST THEIT Initial Bench Test

TR Yo TRI&0 gt Arsdl & fore uRdsh aradM WR Srfeid fovam smeem
3R 3HH difciepT 11 H 9T T HIUGS! HT AU M RN g TRI&n uiasit
ufefRuferat # foran S ear 71 TARTRIeN ® 39 Uiev %GR vataReiy fRufad
(BHR BT ATTHT 3R 3Ty b1 GRieror Rud & e faar s

The initial functional test shall be conducted at ambient temperature for all models
and shall consist of measurement for parameters as indicated in Table 11. This test
can be performed under ambient conditions. Environmental conditions (room
temperature and humidity) during this test in the lab will be noted in the test
report.

ATTH USROT UT&0T Temperature Storage Test

T 3R 3 YR TE0T BT Ie=T HSRU, Riude 3R W-wi 31 & SR o
arelt fRUfdl A s/ & 7T 18 BT &1 BT UGRId B3 81 HSRUT W& Fad
3EdT SHIZU! UR AN BT 81 39 TR0 & e Soprs IR-vrame fufaat & grft

Hot & cold storage test is intended to demonstrate the ability of the unit to survive

the conditions encountered during storage, shipment etc. Storage test is
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D.2.6

D.2.7

D.2.7.1

applicable to qualification units ONLY. The unit shall be in non-operative
conditions for this test.

STHAT HSTRUT UST&UT Humidity Storage Test

9% URI&IUT $ad 5l SHIS UR §f AT ST | TG URN&I0T 95% HIUE SHTeecll 3R
+40°C TR 24 ©¢ & 1T 3 STET | 39 Wi & SR 3oTs MShy /a1 H |
3T & HUD H 3 & §IG, SHTs BT £ FARIETT bt STE SR yeprafere usiermn
fopg S

This test shall be carried out on qualification unit ONLY. This test shall be
carried out at 95% relative humidity and +40°C for 24 hours. The unit shall be in
non-operative condition during this test. After the humidity exposure, the unit

shall be inspected visually and functional tests be conducted.

Tfa=ita ateor Dynamic Test

TfRie ORI drferst 4 # U T SgehH & SER Il 5, 6 3R 7 H faU U
801 TRT R @il & AR foar S|

The Dynamic Test will be performed in accordance with test levels and durations

as given in table 5, 6 & 7 as per the sequence given in Table 4.

RUUHTYH B UTpfads TG MRy 100 g1 & 3ifera grft1 srg-Tg Smgfr ofiR
a1 ufvwror # wherd uivad= + 10% ghmi

The natural resonance frequency of RAFS shall be more than 100 Hz. The
acceptable change in resonance frequency & magnitude of amplification
shall be + 10 %.

THeml ¥ Ugd SR a1e | 3fAIE Wiell #f smuRafda fug safadira usierr =@xon &
e HIUA Bl R BT

The unchanged signature in resonance searches before and after tests will
establish its successful completion of the individual test steps.

134 HUA Sine Vibration

faohaT TS IHTs TR HU TR0 ¥ Ugd 3R a1 § AT @IS (5-2000 hz, 0.59)
ST | Fafied TR &1 ST steff (x, y 3R 2) & A1y AT & a1 fosar sma |
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Vendor shall carry out resonance search (5-2000 Hz, 0.5g) before & after the
vibration test on each unit. Following level shall be applied separately along the

orthogonal Axes (X, Y& Z).

eIt 5 |15 HUH
Table 5 Sine Vibration

GI?-?IT/&ﬂEBI LNIER Hisd Qualification/Proto Flight model

3fa] QY J ARSI i 3fa] AT & & JHMIR
Axis Normal to mounting plane Axis Parallel to mounting plane
Frequency (Hz) Amplitude Frequency (Hz) Amplitude
5-20 124 mm 5- 18 11.5 mm
20- 70 20 g 18- 70 159
70- 100 109 70- 100 8¢
W R . ECIRER .
Sweep Rate 2 Oct./min Sweep Rate 2 oct./min
m'QTFQT[ WY &3 4 3ffae/fAe Eﬁ"ﬁlFor PFM Sweep Rate will be 4 Oct/min.

D.2.7.2 JTefadP HU Random vibration

U, UL 3R THTH & forg arefess Hu uieun farar STam | 39 usier &
Random vibration test shall be conducted for QM, PFM and FM. The test levels for
this test are as below:

ATIPT 6 ATefBH HUT (]

/AU BUH) Table 6 Random Vibration (QM/PFM)

MR (W) 3G dl/vIe! wiTse Aisd
Frequency (Hz) Qualification/Proto Flight model
3{al G J ARSI 3{&] A3 @ & JHMIR
Axis Normal to mounting plane | Axis Parallel to mounting plane
20-100 +3dB/Oct +3dB/Oct
100-700 0.28 g*/Hz 0.1 g°/Hz
700-2000 —6dB/Oct —3dB/Oct
Overall (grms) 17.5 Jrms 11.8 Jrms
st (B7e) 2 2

Duration(Minutes)

Hiewed & fore 3rafyr 1 fiFe g1 For PFM duration will be 1 minute.

aiferesT 7 gTefws® Hua (UPhUH) Table 7 Random Vibration (FM)

SMgRT (8<o) ISH Uisd Wiptd
Frequency (Hz) Flight model Acceptance
31&f JHY F HIS T =i 31&f AR &I & AR
Axis Normal to mounting plane | Axis Parallel to mounting plane
20-100 +3dB/Oct +3dB/Oct
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100-700 0.12 g%/Hz 0.04 g°/Hz
700-2000 —6dB/Oct —3dB/Oct
Overall (grms) 11.7 Qms 7.9 Qims
3{afy (fee) 1 1
Duration(Minutes)
D.2.7.3 UYTd %X Shock levels
T URIEUT Sea SHIsal UR ol S| 318 IR-UNRATEH 3w & g a1gu|
The shock test shall be conducted on Qualification units. The unit shall be in non-
operative condition.
dTferepT 8 TreTa ¥ (A 3 31a)
Table 8 Shock Level (All 3 Axes)
ﬂ!glﬁ ggg‘g Frequency (Hz) TY3AIREH SRS
100-600 +15dB/Oct
600-5000 700 g
2 pulses /axes

e TR Ter (@59 HUH 3R AefEID HU) & I SR T T TR Fihlad 5|
IRATID TR B Y TSR ¢ | Ugd & ot |

Note: Levels given above for dynamic test (Sine vibration & random vibration) are
indicative. Actual levels shall be confirmed prior to placement of order.

D.2.8 STHIME/STARY 3R STHAST EMI/EMC and ESD

g TRIE0T MIL-STD-461E & [y Saxaaarsil & fuR 3R 3¢ I &3 & g
fopam STarT | uteror % SRM, AU 9 arel e drferet 11 § Telles 7

This test shall be conducted as per and to meet the requirements as specified in

MIL-STD-461E. During the test, parameters to be measured are listed in Table 11.

TS udtequr (7 Hdh, Ao fdem, 5 Fdt fag fde sik WRa-eIs 4RY) Had
R SHIIAT W TR fobam SITue 3R TS B Fgun disa o1 3w el faan
ST B, d fUed i & UiRume Iues 61T S |

ESD test (7 kV, radiated discharge, 5 kV Point discharge and structural current)

shall be conducted on qualification units only and if no QM model is ordered, the

results from a previous program shall be made available.

TIIPT 9 TR SUHSATS /ST UIEIUT Table 9 Applicable EMI/EMC tests

CE-102

CE-102 CE-102
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D.2.9

Cs-101, 114, 115, 116 CS-101
RE-102 RE-102 RE-102
RS-103 RS-103

aTq fafd TehUT Thermo Vacuum Cycling

g aid aepur TRigor 9t SHEAT W 10-5 mbar 1 I Iad ald Rufaal &
3fcfct o SITQTTT | =eht ) T Tdieh TR TTHM (3(Ed/UIe]-3SH 3bTS bl 3redl
TR & dYAE & i fobar S Seid IS gb1dl BT WA Wigid ¥R &
AIHH TR a1 ST WR U TR-VETeH 9% (had &, TH./4T. Th. TH. & fim) 8k
46 & ATH IR BIC b BN (SPTS 3red afersh & g a1 W gRM) o
G 24 G BT TH 3R ST ARI 1T | ad fafd & 3id H faggd A1y feram Seem | e=i-
3{19 drferent 10 # IfcaRad a9dM R e lRid foar S|

Thermo Vacuum cycling testing shall be conducted on all units under vacuum
conditions of 10 mbar or better. The number of cycles shall be one non-operating
cycle (only for QM/PFM) & minimum four short cycles of 4 hrs dwell (Unit shall
be in ‘ON’ during the short cycles) at each extreme temperature (Qualification
/Proto-flight unit shall be subjected to Qualification level temperature while Flight
units shall be tested at acceptance level temperature) followed by Hot & cold soak
of 24 hrs each. Electrical measurements will be taken at the end of dwell periods.
Turn-ON shall be demonstrated at temperature mentioned in Table 10.

Figure 3 indicates the Thermo-Vacuum test profile for QM/PFM units while Figure
4 ndicates the Thermo-Vacuum profile of the FM units.

o 3 7, T/, U, wH. sh1eal & forw ot Fata udiemr MeRd gl § Siefe
fort 4 U, 1. 31l & fafd wieor MeTed i 8|

7 3 FgEa/diewey- arq fafa wdheor & e nega

Figure 33 indicates the Thermo-Vacuum test profile for QM/PFM units while
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PowerOn

Power Off |

Ambient pressure\

| So—— > cdasinbat

I
'

Vacuum

Max Storage 6h
Temperature=+60°C

Room

Temperature=+25°C

4h 4h 4h

4h

Full
performance

24h

Max Qualification/
Acceptance
Temperature
(+20°C/+15°C)

test

Final
Func

Temperature=+5°C

Min Qualification/
Acceptance

-

. test

Temperature
(-10°C/-5°C)

4h

4h

4h

Min Cold Start

Temperature=-25°C

Min Storage

Temperature=-40°C

l Turn-On Test

Legend

D TVAC electrical Test

1
I
I
I
I
|
24h 1
|
y
|
|
I
1

I Full performance Test

o 3 Fgua/fiewey- g fafa wheor & fore wwrga

Figure 3 Profile for Thermo Vacuum Test- QM/ PFM

Power On

PowerOff | |

Ambient pressure \

liceiieesd g5 mbar

Vacuum

Max Storage

Temperature=+60°C

Room
Temperature=+25°C

4h 4h 4h

ah 2ah |

Max Qualification/
Acceptance
Temperature
(+20°C/+15°C)

Temperature=+5°C

Min Qualification/
Acceptance
Temperature
(-10°c/-5°C)

Final
Func

. test

4h ah

4h

4h

24h

Min Cold Start
Temperature=-25°C

Min Storage
Temperature=-40°C

. Turn-OnTest

Legend

D TVAC electrical Test

Full performance Test

e 4 amu fafa wdieror & T WwTSd- TWTH Figure 4 Profile for Thermo Vacuum Test- FM
ATRIDT 10 ATTHT &R Table 10 Temperature levels
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3ifaw
wmmﬁqﬁ

Hisd HBRUI UEIGE] Ff;" e
Model Storage Operating Final
Performanc .
e Test Functional
Test
FUA/UY
ooyeeay -40°C to +60 °C —-10°C to +20°C +20°C
QM/PFM -25°C +50C
ThUA | AN el
—-5°C to +15°C +15°C
FM Not Applicable

Note: 13+ dTUHM 89 Wi W Hefid fu rd g1

All temperatures are referred to the base plate.

Aie: 2 faghdT P AIUAM IR &R UM 31 g
Note: 2 Vendor to provide the temperature transition rate.
D.2.10 q;ﬁﬁmmuﬁ&m Full Performance Test
quf e TRier it aguH/diuth A/ T 3ebrsal TR a1y Hafd Rufa # sifeieas
SEd/HId AIHM TR GAdH 4 T8 &1 a1y & fore fpar S| 59 ulteror &
SR 3HIE U IR MYfid grft| oieror & SR faorelt ot Wud 3iR eimseye g
1 FRER R 1 St

Full Performance Test shall be carried out in thermo vacuum condition on all the

QM/PFM/FM units at maximum qualification/acceptance temperature for a
minimum period of 4 weeks. The unit shall be in powered on condition during this
test. Power consumption and output frequency shall be monitored continuously
during the test.

Ut e TR0 & 6 I HH 2 T8 & oY SIRUTHTY & SU-161 Uare &1 UesiE
MU 51 T§ SY-W61 TaTa a1 df gul UeRM TRIem & 4 Iwie -1 8H & a1g a1
fetre/fo fafdxr =it +ft gl BY) U &v & a1G 81 Iha 3

Full Performance Test includes demonstration of Jump Free operation of the
RAFS, for a minimum 2 weeks. This Jump Free operation may be either after
completion of 4 weeks of full performance test or after achieving the drift/day

specification (whichever is earlier).
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D.2.11

D.2.12

D.2.13

gfe 3PS 6 TwTe | U Sfepifere fRRar 3R f3we /e & wr w1 # gem
TEI 8, 7t A ==l & R A &) G B31 81| fashdT IRuTw ey $t fRREr
®! USRid B3 & fore Suge sifafved wdierr o1 wwdrg &= I&a B

If unit is not able to meet its long term stability & drift/day in 6 weeks, same
will be informed to SAC for discussion. Vendor can propose suitable
additional testing to demonstrate stability of RAFS.

T1&0 & SR, faggd yexl #g o fbar Siem iR wHlenesd IRifiex &1 R
3R it &t et |

During the test, the electrical performance measurements shall also be carried out

and critical parameter shall be monitored & recorded.

U RUUHUY 3BT $H URDGH 999 St uRareq 99g & ggarm o
R T  TRlam 3 R =R 3 AR T R T AT iR e
U ® UM faran S =gl

Operating time of each RAFS unit should be logged during various phases of
testing of QM/PFM/FM, in support of cumulative operating time and provided in

data pack.

3ifaw yTafaTe T&IT Final Functional Test

3ifom yeraid® Ui +5°C R amg afd fufa & fasan Srem SR s9w arfer 11
& SJUR HIUCS] & fore Hg Qe g

Final Functional Test shall be conducted at thermo vacuum condition at +5°C and

shall consist of measurement for parameters as per Table 11.

faerTIud STEYU= U&7 Isolation & Bonding Test
Ig TI&UT SHTs B JUTIfad famfadl &1 Seg a1 - &t ergafd a3 & e e

ST ©, Sl P18 B ST XA & [T H8 Fehdl & IR Yd wliemil & uRums 1
3dfipd B FHhaT 2|

This test is to be performed to allow an early detection of potential discontinuities
in the unit, which could call for disassembly of the unit and invalidate the result of
former tests.

3ifer T=a FAY&M0T Final Visual Inspection

71 e o gt A & fore fopam smee fo I=g R vhen /e e /agun TR
TRI&01 & S1E PIS FRIGC el 85 ¢
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Visual inspection shall be carried out to confirm that there is no degradation after
FM/PFM/QM level testing on the assembly.

-1 TRIE0T SUSRUI Bt e Tadl, SIRTH 1S BT AT [T ST 3R HRB| B! gl
SRT IR TRI&T o SR Ufsrarsit § sam S|

Note:-1 Accuracy, calibration etc. of the test instruments shall be verified and the factors

shall be stated in the test plan and procedures submitted by the vendor.

ie:-2 ATIHH RGO e AT S o g4t drowr S dgg fire & siavra # fag
¢ HH Y HH dF IR AT & fog Ay aomE & + 10C @fafa wieor &
ferg + 300) & WiR gl

Note:-2 Temperature stabilization shall be considered reached when all the temperature
readings are within = 1°C ( 3°C for thermo-vac test) of the specified temperature

for at least three consecutive readings taken at fifteen minutes intervals.

D.3 RYUHTH & fore udteor AT Test Matrix for RAFS

T8t yar fy U ufiequr ARRET Faw Wikfad UPid & &1 A & 3ol @t sriemar iR
HTAIH TS & SIEY U fawgd TI&0 Afea TRATfad HRAT A ¢ | TH ATIEST B Vbusma
(42.5V) R AGT ST 81 70 V fafafia 99 & ama & 3 75v g1

Test matrix provided here are indicative in nature. Vendor is required to propose a detailed test

matrix consistent with the functionality and requirements of the units. All parameters are to be
measured at Vbusmax (42.5V). These would be 75V in the case of 70 V regulated bus.
R Table 11 Test Matrix

STARI DT gl

Requirement
Identification

Initial Bench Test
GG
Vibration
= T smaeE

Isolation & Bondina

qh Ul

Cycling

-5/ Tdtgror
Burn-in/Screening Test
ifae wre
Physical Parameters
Uy $Uq ¥ qdteror
Post Vib Bench Test
seat
Ty START ¥ e
Post EMC Bench Test

ot fAeaTe wieor
EEUERCRICNE
Isolation & Bondina

Full Performance Test

sifaw yerafars uheror

Final Functional Test

3{Tqfl Td S3CYC UlaR
Frequency and output
power

H¥ Foq T4 fgdias Fo
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Main Fo1 & Secondary Fo,

U3 9 I 3erTa

Port to port isolation

iR A ®Id Return Loss

3Tl TRl

Freq. accuracy

Mg fRRRar
Frequency Stability
1 sec
10 sec
100 sec
1000 sec
10000 sec (drift removed)

ufd {1 srrqf faerer

Frequency Drift per day

3{TgT ITIHM Yde=nad
Frequency Temperature

Sensitivity

31T Yeeh1a YagT=iterd
Frequency Magnetic

Sensitivity

fagga smgfd & ddy &
Frequency stability with

respect to power supply

3Rl WY Frequency jumps

10

S{YTHIOS Hebd
Spurious Signals
a) Fc +/- 1 MHz
b)Outside of +/- 1 MHz
BW up to 200 MHz

11

E'I'ﬁﬁ:ﬁTﬂ Harmonics

12

ERUKT]
Phase Noise (10 MHz)

ueef-gY EXHIBIT-D
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THz X X X X
10 Hz X X X X
100 Hz X X X X
1000 Hz X X X X
10000 Hz X
X X X
100000 Hz
13 Physical Requirements X
14 a'rﬁfa{tréﬁ?ﬁw Pmax X . . } .
Pmax during Warm-up
A AT & SR X
Pmax
15 ) ) X X X X X X
Pmax during nominal
operation
g4t RAfas (Tm) X
16 ) X X X X X X
All Telemetries (TM)
17 3TEY Bonding X X X
18 fae ™ isolation X X
19 <X Inrush X X X
X*  URa=I ga1d & 3idiid fHT T yexi= & 9 B

Reduce performance as conducted under ambient pressure.

Fad FgEH/NTwTd W & uexiH fEar s g1

To be perform on QM/PFM only.

X**

D.4

tIﬂ&‘l’l'lT UfAf Test Methods
frafafad <gAan adeor ufaftat sRuTweg & defta afieon & forg ang gt

faohar Trged usternr Hfafial &1 gard € Idhd § SR S0 TRI&U ATucS! & Anfid

P TP g

Following minimum tests methods will be applicable for respective tests of RAFS.

Vendor can suggest equivalent test methods & can include other test parameters.

arferaT 12 Tiaror ufafer Table 12Test methods

V&7 Test ‘ V&0 Ufafer Test methods
e TUMAT Calculation
el e : Jlece 3R YRT A
DC Power Consumption
voltage and current measurements
-3 3R iforie HRC WIS & HRIaReT

In-Rush and Transients

Current Probe and Oscilloscope

SYTHTIOIG, BTHIMEY, 3T3eye UraR WaeH fadivs®

Spurious , Harmonics, Output Power Spectrum Analyser
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GIeHTH 319, 3T3CYC & diid 3T ERCEACPANCS

Return Loss , Isolation between Outputs | Network Analyser

;@,&mf@m(wﬁ@? TP T Fid o forg wRom 3R g
S|

, 3T 3R g1 # Safa 1 g ol fob Id UGRH & 1Y

fAfspd H-Maser
Frequency, Frequency stability (short- Phase and Frequency comparison to
term and long term), Frequency Jumps | a reference source e.g. passive H-
in amplitude and occurrence. Maser with superior performance.
ERURC] ERUECENPUE
Phase Noise Phase Noise Test Set
A faggd $exwd, forH griffd vd
RIS A § 1T TRI& He e
All electrical interfaces, including Automated test setup

Tele-command and Telemetry

D.4.1 Wqﬁw Measurement Accuracy
faorar gRT ULteror IuEHRN &t GeldhdT, =T TS BT T foham ST 3R TR

TI&T0T ToiT 3R Ufeharst § R BT Ieeid fovam S|

The accuracy, calibration etc.,, of the test instruments shall be verified and the

factors shall be stated in the test plan and procedures submitted by the vendor.

D.4.2 gteror fRufaal A srftreaw Terd dgrdr

Maximum Allowable Tolerance in test conditions

anfereet 13 udteror fRufaat A siftrraw et Jaear

Table 13 Maximum Allowable Tolerance in Test Conditions

Tmax, 3
dIUHTH Temperature -
Tmin g
> 0.1 mbar + 5%
aig - <ld o
Atmospheric Pressure < 0.1 mbar +50%
ATOfeie ST Relative Humidity RH*J%
XUl Acceleration + 10%
mﬁ_[ Frequenc 0.5 Hz below 25 Hz or
a Y + 2% above 25 Hz
RIERRIESH! GrI'I'CI'I'H Sinusoidal + 10%
U Vibration Amplitude
qrefad® (g-rms)Random (g-rms) + 10%
TR W d g-d 20-2000 Hz
Power Spectral Density +3.0dB
20-2000 Hz
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Ie: IUBIUT FeTdl AT A HH F FH 10 T 37d HIY HI § J&H g1 T

Note: The instrument shall be capable of measuring at least 10 times better than

tolerance limit.

ueef-gY EXHIBIT-D
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exf-§ feefiavaw wd fEefiadt srggsht

EXHIBIT-E Deliverables & delivery Schedule

E.1 Sfafean e Srgfy A (SIRTTHTH)
Rubidium Atomic Frequency Standard (RAFS)

arfereeT 14 # faalkd fpd OM a1et IRUTH Ty & faftrd TR & Afed g U &

Table 14 shows the various types of models of RAFS which is to be delivered:

aiferT 14 fEeayaed RUTBGTY SHISUT Table 14 Deliverables RAFS units

$.9. HHEAT ool
S.No Quantity Remarks

1 1 No
Engineering Model (EM)

FUH/UIUHTT &1 99 We: 915
& STYR TR foar Sre|
QM/ PEM shall be selected

Y based on section: C.5.
3edl ST (L) /
i ?Iiliﬁcation Model(QM) / 1No W"’ . ! 1 3R
Proto flight Model (PFM) q%%qmmm'" EI' | T

However, Vendor must
furnish separate cost for QM
and PFM
fashdl &1 T T IGRd B
Bl
Vendor should quote in slab of:
4t06
7to 10

ISH Hisd 15 Nos 11to 14
Flight Models 15to 18
19 to 22
2310 26
27 to 30
31to 34
35t0 40
faordT &1 STH, FEH, HUHTH 3R THTH Hisd & [T SIeT- 3T ISRV & g1l | 39
IHISUI & IS &1 fAufa Hurewr st wva gy ferar s
Vendor must quote for EM, QM, PFM and FM models separately. Ordering of these
units shall be decided at the time of PO.
E.2 UG Documentation

IS & Y faferiad yerg Terd g1 =18 e:

The following documents shall accompany the quotes:
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i, TRIad ST fSes & forg siafver sfaer, siafver HTiEH, sl
fRUfe faaror anife, sidier rishHl & H AR
Space History, Space Program, Qualification status details etc for the
proposed qualified design with name of Space programs.
i. 39 BRGHH & fo1T ITINT fHY S aTel IRaTiad Hg<aqul YT &1 |
IS Hisd 3P1edl & Y IuTNT febu ST aret RTfae W &1 urail
IR
List of important parts proposed to be used for this program. Quality
level of the parts proposed to be used for flight model units.
iii. TRI&UT ORI & 1Y gl ¥ e fSegl ot srgdr RUic |
Qualification Report of previously qualified designs with test levels.
iv. Ay fageor aRiw
Reliability Analysis Summary.
v. I / dic Tipfd URleur Aei-Tg
Screening / Lot Acceptance Test Plans.
vi. IR-3F=UdT gz AT
Non-conformance Control Plan.
vii. EEUU uRad Faz e
Configuration change control plan.
viii. - Sfferd IaTE URten fqaRur SR Ao SrHH|
Final production Test details and assembly sequence.
ix. TRI&T fgaRu, siet My 8|
Tests Details, wherever specified.
SR T T exaraei/Rure & srarar, s 2 fw e §, sifag 3 b ftrd 7§,
31eY U oM & g, a1¢ ¥ U fhT Se| 3 gff Ruid gt arfet (@R Ruré
ER)]

Apart from above the documents / reports as given below, but not limited to, shall

be supplied later after the award of contract. These have to be full reports (not the

summary reports).
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AP 15 ARTUHTH $i fSeitavad ya@! o1 gt

Table 15 List of deliverable documents to RAFS.

.4, aif e el wwa

Delivery time

SN Category Document
. D X X
Design/Performance Specification
IRTTHTY 3R T ASA BT Hhe wR
EUCACING] « «
Circuit Level Block Diagram of RAFS & sub
modules
TIHCATR HTARAH T AR 3R fSome
X X
Software Requirement Specification &
design Documents
E X X
1 oo Design Report
Design . RS X X
Design Analysis/Budgets
Radiation analysis X X
dTaH fazeiyor « «
Thermal Analysis
BIECIASICEIGEA R
. . X X
Mechanical/Structural analysis
afcT fa=etsor
. . X X
Venting analysis
A9 Afew « «
Design Verification Matrix
[ X X
CM Plan
ISUUT 31ZcH Sl Jat
. . . X X X
Configuration Item Data List
Drjzvi?g List/tree X X X
O HeTH Iy arferedt ST (TAD)
2 Configuration . X X X
Management Top Assembly Drawing (TAD)
Interface Control Drawing (ICD)
SRTYY ATA0 4
X X X
Interface Control Sheet
T g Log Book X
EIDP X
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aif

e

et /g

Delivery time

Category

Jdlq SHTHTEA
3 Product
Assurance

Document

IS MY GITT

Product Assurance plan

e a0 O

Component Control Plan

ICERGRIEGIESIERIR
o

Reliability Engineering
Documents

Sfaw qeuied 3R
*CRE]

Risk Assessment &

Management
HIHCIYR Sdlq HTYTHA

oA
ThUlSiY/Tegss
f&ome afgd

Software Product
Assurance Plan
Including designs of
FPGA/ASICs

TSl Ud Hguur gre1
Cleanliness &
Contamination Plan

TRt (AR Inspt
3p)

MIP (Mandatory Insp™
Points) List

AUt awg el 1 et

Critical Item List

X X

TSR/ fAwaar Rard

NCR/ Failure Report

YAl & 48 "el
& R
Within 48
hours of
occurrence

TSR fRufd =it

NCR Status List

iR
Monthly

37C Alerts

| X

THams gt Rurd

MIP Reports

X
TH3MTRU & 5
f&f & iR
Within 5 days

of MIP

BISAMR-YITCATR NG fa=awor

Hardware-Software Interaction Analysis

X X
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i T (Sl S
Category Document elivery time
FMECA X X
UT¢ @ fazayor « «
Part Derating Analysis
T TRTS (RYfdl b1 fazerwor « «
Worst Case Analysis
foee=itaan HiosgaToit « «
Reliability Prediction
SR 3TR GR&f fazeiwur X X «
Hazard & Safety Analysis
I Tt SIR i ey &1 g i
*Declared Materials & Mechanical Parts X X
List*
e opanen & g .
*Declared Processes List *
TAY/HSAT SFTHIC g SR
(AT H ATTIR)
Material/process Request for Approval X
(As Required)
N 355-U1CH « «
*Declared EEE-Parts List *
U AT GxdTas y
*Parts Approval Documents *
TAGdYU! EEE-UCH! BT Jar* .
Critical EEE-Components List*
$35-UKE TTHI8IR T, P SUR W
EEE-Part NCRs On issue basis
ISSIES] %Wtﬁﬁ:ﬂ « «
Design & Development Plan
R80T TISHT Test Plan* X X
Wi d AfCH Acceptance Matrix * X X X
TRiefo gfchar
e S @& ¥ 20 fad uga S «
4 e Testing ' Test Procedure
& Handling (To be avalLabIe 20 days before the test)
S RUIC Test report X X X
JU-Higgd o ferg wiarm R
X X X
Test report for sub modules
USBTSHT 3R URTG UfshdT bl FHTET
Handling Packaging & Transportation X X X
Procedure
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month end
9% o 3id |
3% & BRI IR JHT
Minutes of Meeting Real time at the end
;p:ﬁOf rgeetigogﬁa
JdYyq &TH 15
Management uﬁ%"rgﬂm@%@?&m ﬁ_"fqﬁ

af Torg el wwa

Delivery time

Category Document
USRUI Td YH:URTEI0T Arof-T Td UichaT

Storage & Retest Plan &Procedure*

e Tt RO (Seare s wfea) %%&gzé I
Monthly Progress Report (including

Product Assurance) 5 working days after

15 calendar days

PDR/CDR prior to review
Data Package X | X ‘ X
G2 %a%%am
fRuié o gt o3 > P
. 5 working days after
Review Report .
review

X | x | x

* g AP gRI 31’:[@3:[ %qewmw 21 These are to be provided for approval by SAC.

Tt fEeiiaacd Ueig Iite Sl & ATY-J1Y 1 TS Didt & =0 d Hi STas HIT S 9|

All the deliverable documents are to be provided as soft copy as well as 1 hard copy.

E.3

&<t ST Delivery Schedule
2 < 7€ ifereT SIRUTK U & faft A Bt feehadt s axiid @

Below table indicates the delivery schedule of different models of RAFS:
drfereT 16 f&eias) SRR Table 16 Delivery Schedules
Cou |54 Time fSefravaea HTAT

Milestone (Month) Deliverables Quantity

UIST3R Uera

1 To + 2 .
PDR documentation
2 To+ 6 309 EM 1
R TH/ Ul Th TH

3 To+ 18 QM/PFM 1
4 To+ 21 ThUH FM 2
5 Beyond ThUHFM 2 FM per 3 month

To = Y URY g &1 fdfd To = Date of commencement of contract
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E.4

H’lﬂ&ITReviews
3SY 3afy & IR Fufafaa Teiemy ot st faghar & wften w7 & forw 15

& Y 31 = &+t gt rfeb T vt R IR T |
The following reviews will be held during the contract period. Vendor has to give
an advance notice of 15 days for holding the reviews to enable either side to make

arrangements.

E4.1 SRFN® I5H/A9-arg fEemga aien ((1S18MR) Kick-Off Meeting/Base-Line
Design Review (BDR)

E.4.2

RIS d95h BT Iexd fSurrs effaiv, Iwy 9=, sravasdhdarsti &1 gHe SR
ey & e & foTe Smaxaes o faarul &R g w1 8| I8 e fau oM &
TF TeA & iR S 9 st anfgul

The kick off meeting is intended to address design approaches, over all
configurations, consolidation of requirements and other details needed for the
execution of the contract. This should be held within one month of award of

contract.

mﬁw%mﬁ?mﬁ&n (fﬂ@\’rl'ﬂ') Preliminary Design Review (PDR)
TR feue wten (Elem) feomg iR fde™ SRishH &1 SEURTT BT FHieT

DN | FBTS & [A%gd (ST DI GHign T8 UaRid B & g &I Sl i sob15
uftare ufkaw o 9t veR srawadmarst, faviy U ¥ UekH SR ufareH
TTIH AT BT SUTE Balt ¢ | Feivem § FAuferiad w e fea smem|

Preliminary Design Review (PDR) shall review the concept of the design and

development program. The detailed design of unit shall be reviewed to
demonstrate compliance of the unit with all performance requirements, over the
operating environment; in particular, the performance and operational
requirements. The review shall address:
o I SR srgan fafafal & ufvomm @fE ®1s 8|

Results of the development and qualification activities (if any).
o TN & QU A & for FESe ) syagrian/HTen SR &l

Feasibility and ability of the design to meet the specifications.

o TR URI&UT Y3y 3NfheariR, At ddr JHI&T 3R fEefiadt & e qardr|

Automated test setup architecture, software review and readiness for delivery.
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E.4.2

E.4.3

W%ﬂ'@w&ﬂ (?ﬁ@aﬂ?') Comprehensive Design Review (CDR)
Ed/Me) Se waml & W 81 R AU fEegd aHian @€em)
ST B SEEft | FSIem &1 I IRWHTY & 3ifay Sz o1 v
& BT 3R I fa4Tg R 31 8 1 8 Fafeiad aRiep! 9w fobam S
Comprehensive Design Review (CDR) shall be conducted on Completion of
the Qualification/Proto Flight tests. Objective of the CDR is to formally review
and establish confidence in the final design of RAFS. This will be achieved by:

o SRUTHTY & GHeor gy iR sifqw fEeme, S sigan/ic! IS uiam &
s 3
Test results and final design of the RAFS that has been subjected to the
Qualification/Proto Flight testing.
o HYUH/UIUHTA 3613 & FHf0 & forw uge sifaw urdy, amdt $iR ufchard qur
IS SHRUTHTY SHILAT b ferg ITaT foban S|
Final Parts, Material and Processes used for realisation of QM/ PFM unit and
to be used for Flight RAFS units.
. Sifem urdy, wmfit SR ufme # ardar R
Qualification status of the final parts, materials and processes.
o T&UT AreHTST SR Ufshanstt &1 gufan
Completeness of test plans and procedures.
Teiter ¥ T8 R g1 ST o SIRUTHEY 31U UeRH A ewr & g1 & 3R a8
I fobam ST b Sfedl/sel IgH er dreiarur & ded fEsme afei
BRINEEE]

The review will establish that the RAFS will meet its performance specification and

will verify that the design margins under the qualification/Proto Flight test

environment are satisfactory.

F@WWW&T (Q?Kﬁ\’rl'l?) Hardware Delivery Review (HDR)

AR fEefiadt Tftenm (HDR) &1 3ERT IM BIESAW ot Werdar ot
e Tier #3181 U8 STaRgedr MR I£-Y 3 dUR gh134l W) o @R
g et famfor sk wiepfa adiarr uedt 3t & g1 71 Rt sPIsAl & g
TISI3R A 3¢ HSRUI 3R IuAT & g gaf=fievor & ke smaffe
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A9 & gfvomat w +ft faar foran smemm weften # Fafafea w o far
far SITET:
The objective of the Hardware Delivery Review (HDR) is to formally review
the acceptability of flight hardware. The requirement and objective shall also
apply for on-the-shelf units which have already been manufactured and
acceptance tested. The HDR for such units shall also address the results of periodic
verification during their storage and revalidation for use. The review shall address:
o 3RUTHTY & GH&U1 IR S Wi THewr & 3¢+ 5|

Test results of RAFS that has been subjected to the acceptance testing.
o THUH IHRA & FA S foe yged sifed rcy, Il ¢k ufeand|

Final Parts, Material and Processes used for realisation of FM units.
. oo deETel oI uRbaTal @ qufd

Completeness of test plans and procedures.

o foafta fd 9 9Ta SIRUTHTY UR URYefur ST ol JHIU |

Completion of test program on the RAFS that will be delivered.
o T&0 URUTHT SR fa=awon & wrerd § R, feemeT ok wiemn fafden &
1Y 3RUThTY HT AU
Compliance of the RAFS with the performance, design and test specifications
through test results and analyses.
o fafafor, SO SR Tateo o RUfd|
Status of the manufacturing, assembly and integration.
THeT ¥ T8 AT S b SRuTm ey ot Tt fafiwarsit & quf axar § #iR
IUHT AT, YGIoH, THIHRU SR TR0 Tt Iuged farkiwarsit sik ufsransit &
3TER fohan e 31 eflen sprsat @t fEehiad) @ uga Feffed &) smwf ok 33 S=if
# fuifd foar o g 1

The review shall establish that the RAFS meets all its specifications and has been

manufactured, assembled, integrated and tested according to all appropriate
specifications and procedures. The review shall be scheduled prior to the delivery

of the units and can be scheduled in batches.
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E.5 HTHTY General
E.5.1 I 9 STAIBAIE Requirements from SAC
3SY B I HA & oY faowaT &1 I F saadmarsil Bt U it Suasy BRI
gt
Vendor shall provide a list of requirements from SAC, to carry out the contract.
E.5.2 faRiy IumRvI/ATR TR Specialized Tools/ Software
fospe @1 SRUTHTE 3HTRAl & Wew & g snavae iy Suemu/AedR
317 1 faaRU1 UG HRATERI | Sig1 Hi ST 51, T JuDHRUI [dshdl GRI 61 Jucts
FRIY O =R

Vendor has to provide details of the specialized tools/ software etc., if any needed

for testing of RAFS units. Such tools where ever applicable should be delivered by
the vendor.
E.5.3 PHIHH U Program Management
o fapdr Te wHitq oRTSHl TEYS I UgaH BN Sff 3FSY ¥ o gt
TAffR o 0, geit 3R oy & T ITRard g1 a8 deb & 91y Thd
Tuds 1+t B SR ergey I g quft fawt & e g siftrga i1 =il
Vendor shall identify a dedicated Project manager who is responsible for
controlling, managing, coordinating all the activities connected with the
contract. He will also be a single point contact with SAC and should be
authorised to deal with all the issues connected with the contract.
o UEYT TE dH-1D! 9d & foTT Ih I Thd HUS (g B UgdM &I omai|
A single point contact for management & technical discussion shall be
identified from SAC.
E.5.4 =0T yeee 3R o Configuration Management &Control
fagheT ) TY TguT Fd=0r IuTr WG = ARy St Heayqu! Siafer gTSaeR &t
TSI & =T Bl
The vendor should institute Configuration Control measures which are consistent

with the requirements of critical space hardware.
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E.5.5 wiRrerur/3rgar & FgHifiar /i wdteror
Training/Participation in Qualification/Acceptance Test
o % SEA/WHIA T B T R FR B I Bt TEET HA BT HRABR
RI&A TTAT 8 | TS BIg TRI&UT fashdT RIe & ST foit 30 I WR o S
2, O fasher grT Ao iftra cufed @t urfiart 8q Ifrd o= &) s

SAC reserves the right to witness the qualification/acceptance tests and to

review the progress of work. If any test is to be carried out at place other than
vendor site, appropriate arrangement for the participation of SAC nominee
shall be made by vendor.

o 3o UBrid® TheU & SR, Ao/ HIHAT Bl Ao/ H gHT8 Wil
Tief0r R o forg wikiferd foba Smae | greiifes, TREISHT & <R, afe ®18 3
WO AP UG THS ST, < I W& & Ie=a F TRUTT 3R TRER
Al  f3ar o ape 71

During Final functional test, SAC/ISRO personnel shall be trained for carrying
out unit acceptance tests at SAC/ISRO. However, during the course of the
project, if any other stage deemed more suitable can be defined and mutually
agreed upon for training purpose.

E.5.6 uy %a‘]qﬁ% TETgaT 3R fazaAwur Post Acceptance Support and Analysis

o fAhdl GRT SRUTHGTY & el THIAU & T SR &1 FeanT o, forgH
qph-lep] TPV, THIHRUT AN & ERM Al o1 FHIY, g9-3iffee
fga ufkomd ot crren fid 31 Ak & 39 RTGU & TgwR & U TRdTd
& SRR H 5Y 08 b FEINT i HiT B! A1
Vendor should support ISRO for the successful integration of the RAFS,
including technical clarifications, resolution of anomalies during integration
modelling, interpretation of results, including in-orbit. Vendor should address
for such support within the scope of their proposal in response to this RFP.

. IR sRuTwmTY (Y aieviy ufkfifadt § wrdiey siafvemm & wem & S
Te=H A & 1 6T Brar €, o faghar |t Sueisy RUTBTEY gehTgal
TR YA $RUT 3R HHIAT YR aF $ Uga= $1 A Feraar &, oraw
ugd ¥ fyafva o are # faafva 819 archt sersai it §; aife sefta yaxiv
fafdsr ot gR1 fora = W
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E.5.7

If RAFS will not meet its performance specification in-orbit, in NVS spacecraft
under specified environmental conditions, vendor shall assist in
identification of Root Cause and possible rectification mechanism on all
available RAFS units, including those already delivered and subsequent

deliverables; in order to meet performance specification in-orbit.

o faohdr & URaTd H SWRIad feeiadl & 916 & GgdlT & Ufd 3% SUTe GRIAl
EISIEIEY
Vendor's offer should indicate their compliance to the above post-delivery

support.

o DM Fhaursh wR faaika fordht off sIRTTwEY P18 1 NUTR/gAAT S
GUTTT TATRR ST et § | fashdT Teh/ZERT GRT UGH &t o arent It fawiy iR
T ATl &t Uga HR Tl g dlids U T o 9ab |
The possibility of repair/ rework on any delivered RAFS unit; at SAC/ ISRO

facilities may be explored. The vendor may identify all special and general
facilities required to be provided by SAC/ ISRO to enable the same.
{1 3R UG Marking & Identification

SHTS B! UgdH, RIM-ITANT 3q ITGd UfehaT gR1, S18<) Idg W U A1y s
3ifohd HP DI ST | 3H T SHTS o UG- H Plg HHI -Ig] SN | ITYS/IHTICYE,
a@ma@mmﬁﬁaam,mmwmﬁmm

The unit shall be identified by assigning unique serial number on the exterior
surface by a suitable process applicable for space use. Marking shall not degrade
the performance of the unit. In addition to functional markings like input / output,
frequency etc. following marking shall appear on each unit:

gTe BT H

Part name

ure 4.

Part Number

fafre=T e / ergey W

Specification Number / Contract Number

HH B

Serial Number

fwfar &1 4

Name of the Manufacturer

fmfor 6 faf

Date of Manufacture

FIEH / TUHTH / THTH ST AR &l

QM / PFM / FM as applicable
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E.5.8

Shfaw 2drafat / gd-araunfai

Hazard Alerts / Precautions
i & wiiaar ey Tafeuit aRfRufaat sik srgamifie siehied aut 30
TS [AeTIe] BT SUIRT Hrob YA HBTs Hledel Pl Fgd B o g uaie gt
MY 38 YTRid B & fore uieror ufafy i grT (Afdy &1 wmet
The permanency of the marking shall be sufficient to withstand the specified
environmental conditions and normal cleaning operations using Isopropyl Alcohol
and other cleaning solvents. The test method to demonstrate the same shall be

specified by the manufacturer.
3R HsRUr Packing & Storage

Slafead Ay dwd &I & | I9d gU, SH1edl I R &0 Y IuIN A Ay
THR B UbfoiT H U fopar o 1fet St fam foselt fiRraey &fa & gars, s a1
TS®H GRIT 3BT b USRI 3R URas & g Iugad 71|
Considering Rubidium isotope element, Units should be packed in permanently
usable type packaging which is suitable for storage and transportation of the unit
by air, ship or road without any degradation / damage.

& e Uohol 3R URagd ek IR id fau e e & ary-ay o sifard
fug ot Wy S U 9 siford 8 A1feTI URag ek & 3M1sdl Td JaTd Hdgd ol gl
BNy

Individual unit package and transportation containers shall be clearly marked with
below instructions, along with other mandatory markings. Humidity & shock
sensor shall be mounted in transportation container.

4 “SUHS! YdaRITd SHIsal” N
“Hdd WS IRl J STTS! ATl & A1 Fielt g
I fasgita siafvar Iudi yonfer
“ESD SENSITIVE UNITS"
“To be opened under clean environment with ESD precautions
only”

K “High Reliability Space Usage Systems” j

~ ~THTE End~~~
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SJddP ANNEXURE - |

qAB-TPI-arfoIfous® SUTe- arferdT
TECHNO-COMMERCIAL COMPLIANCE TABLE

a1 yerar i FrafifEa sryures aifere § wet off smazas 81, wrifiie faavor ¢ afew ok
Fad "Bl a1 "3JUTa+ fHaT T IR ST AT AT | HAT STl Dt bad ddb-iid! aicll &
1Y IS SXTAu 18T (PIe U A Fai ¢ oM §) GRI Sure & THIT B
IR | =TT 59 et W fa=R T8t foan smem |

The Service Provider should give relevant details wherever required in the following
compliance table and NOT simply fill in the answers as “Yes” or “Complied”. The Service
Provider should also support the compliances by necessary documentary evidences (are to
be attached serially) along with the Technical bid ONLY, failing which this bid will not be
considered.

. STUTer
o frawor fRufy ok angfirai
No' Description Compliance

Status & Remarks

1. | AP, Ife B3 8l Taxes applicable, if any
2. ﬁgé‘ 3afy Delivery Term

IRUGH F 53 F Wﬁﬂé”ﬁ 3afy Delivery Period as per
E.3 of RFP

4. | YiIdH 3| ‘Qﬁ Payment Term

5. gRgATGT goIlHl Liquidated Damages

RS Safey: Ft BT W RTBUT & &t .4 & SHTIR ohell b
Tg1 U IR WP ot aRRa ¥ 30 HgH &1 AR g+ A1fgu|

6. | Warranty Period : All units must carry warranty of 30 months

from date of receipt and acceptance at Purchaser End as per
B.4 of RFP

7. ]%IW&T&H Performance Security

8. | 3xH a'-‘lT Country of origin
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k)
Sr.
No.

faazur

Description

STUTer
fRufa 3iv sgfaaa
Compliance
Status & Remarks

H&[ THT TSRO YHIUTUS Land Border Sharing Certificate

- oY fquT, Frdeie 59 UHRT gRT SR faie 23/07/2020 &
BT 10 T T 4. 6/18/2019-TiUTSt & wawf 7 offfy diem
TATHROT ST & HaY H, 30 TR 38 W Faasdl - &f
e

- W.r.t. Land Border Sharing Compliance in terms of OM No.
F.No. 6/18/2019-PPD dated 23/07/2020 issued by Dept. of
Expenditure, Public Procurement Division, Undertaking on

your letter head to be given as below:

B YRA & T YA A T B arel ot 3% & aeliarat 9
Wie R ufasel ¥ Yefid &I s uet forn g; H yAmfo a1 §
feb 75 sicficral T &2 @ 7T ¢ w1 afe WA W A ®, o W
RIBRY & W1y Usigrd foran 7 8, & TagarT yifrd &l §
% g5 Srcfidal 50 Jau & Tl saxadmdrsil & Q1 FHRa1 8 3R
feR fbu oM & a5 I

'| have read the clause regarding restrictions on procurement
from a bidder of a country which shares a land border with
India; | certify that this bidder is not from such a country or, if
from such a country, has been registered with the Competent
Authority, | hereby certify that this bidder fulfills all
requirements in this regard and is eligible to be considered.’
[ST8t T 81, G TRt GRT 3¢ UoihRur 1 1&g Jay faar
Sl [where applicable, evidence of valid registration by the
Competent Authority shall be attached]

faieh TR Sieiierd & TXIER Hox Ao

Date and Bidder's signature with seal

10.

HfIFHd YU Afdd BT HA g8l Email ID of Authorized

Contact Person

11.

Pig 3 fAdeA 3R Td Any other Terms and Conditions

12.

®Y S ORI f&idh PO to be placed on

(@eR Afga HeX Signature with seal)
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SIS ANNEXURE - I
A A9 3R Id GENERAL TERMS & CONDITIONS

1. URHTYTE DEFINITIONS

"Shell' Xeg b1 Y YR b APUAL T I7b STRIUYBRT AT GHIGTRIAT I

The term ‘Purchaser’ shall mean the President of India or his successors or assignees.

b. HfIGTPR’ Req BT TG IY Hfck, BH T HUH J I ey 1y Wi a1 darsdl ot
MY & fog " 3MeRy dAfder duied &1 15 § 3R 78 WfdedR & STRISR],
gAY, STRIYSR, FAsTe® SR URES $I A THSA ST, S99 P b I3 ha
3¢/ HidaT §RT gerdn T8l T B
The term ‘Contractor’ shall mean the person, firm or company with whom or with
which the "Purchase Order/ Contract” for supply of stores/ services is placed and shall
be deemed to include the contractor’s successors, representatives, heirs, executors
and administrators unless excluded by the Purchase Order/ Contract.

c. ' 3R/ AfIQT BT R W, T, A=A, Iua0r 3R Jarsif &1 emyfd & fo
fAfaer a1 JfaereR &1 Udd WeR Hd gU Iad a1 Sfearad a1 Tafifd fHaed iR
IMdl WX ohdl DI 3R T TgAfT Jiod Hd gU ohal &1 R I fafdad sifdepd SifdeRt gRI
FEERd OF BT
The term ‘Purchase Order/ Contract’ shall mean the communication signed on behalf
of the Purchaser by duly authorized Officer intimating the acceptance on behalf of the
Purchaser on the terms and conditions mentioned or referred to in the said
communication accepting the tender or offer of the contractor for supply of stores,
plant, machinery, equipment and services.

d. RRY g BT MR 4 ey Afgar & Ay axgait ik Jarsit J gl
The terms 'Stores’ shall mean the goods and services as specified in the Purchase
Order/ Contract.

e. T-| RIFT TYfclamd! BT TR 3MTYfcidbdi a1 HaTl Yaldl ¥ g, forert BRie o fod Tarfad
M, T A1 SR § RGBT 50% & SRIER 1 I 3HfF B

Class-I Local Supplier means a supplier or service provider whose goods, services or
works offered for procurement has local content equal to or more than 50%.

f. -1 I STYfclahd! BT SR SATYfcdhd! a1 AT Yard 9 5, o Wil & forg uxarfad
M, TaTd A1 SR H R AT BT 20% I 31w Afded 50% T HH g

Class-Il Local Supplier means a supplier or service provider whose goods, services or
works offered for procurement has local content more than 20% but less than 50%.

g. TR-RIF 3Myfdieral T MR MYfeidhdl a1 JaT Yera ¥ g, forast wiie & foe yarfad
T, JaTE I B § VIR A 61 20% W HH 1 39 sRI6R 8l |

Non-Local supplier means a supplier or service provider whose goods, services or
works offered for procurement has local content less than or equal to 20%.

h. Rﬂ?ﬂﬁmwa{mulmﬁwswﬂwaﬁﬂﬁr S R TR O] & $d o (IS
TR SUHE B DI Bledy) T Y Uld=d § Hdl Jod & Ul & =0 § 9% § rfdd
IRf &1 g (Ft a1 gyRY 9fgd) gerdr ured gift|
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Local content means the amount of value added in India which shall be the total value
of the item procured (excluding net domestic indirect taxes) minus the value of
imported content in the item (including all customs duties) as a proportion of the total
value in percent.

i a1 A a1 HU-1, S Tu a1 9gad S (SN ds Ataadl, a1 BHT a1 Hu-al Bl
TH T4 §) BT Pis Hl I MAA ¢, TP HHAH A% Al Sl Igdd aarg 7T
Sreitararai & et 4t faaRor # &Y ofral 5, foraw T safad gR Fafa @ig +f siftrey,
AT 1 HrATad QM g, S @ie Uiohar § YW a5

Person or firm or company, including any member of a consortium or joint venture
(that is an association of several persons, or firms or companies), every artificial
juridical person not falling in any of the descriptions of bidders stated hereinbefore,
including any agency, branch or office controlled by such person, participating in a
procurement process.

"3l BT ST g8 A, Sl fobdll 3 & T DI B B T 30 HAfekd b 1Y
e B ufaffiea s & fo s g1

Agent’ means a person employed to do any act for another or to represent in dealings
with third persons.

2. UTAdT HFGS ELIGIBILITY CRITERIA

a. [t S BT PIS ff Siciicpdl, S HRA & A1y YN AT 10 Rl €, Had aH et e

&1 UTH BN OTd siefied! faieh 23 S[elTs, 2020 & S (Fduie @die T 3) 3R
HrasIdb YHURT, 73 faURT, fad Harer, YRd TRHR gRTSRY fbu 7 fpedt off T=ne &
e # gemy wfererY & Y Ushied 8|

Any bidder from a country, which shares a land border with India, will be eligible to
bid only if the bidder is registered with the Competent Authority in terms of Order
(Public Procurement No.3) dt.23rd July 2020 and any amendments thereto issued by
Public Procurement Division, Department of Expenditure, Ministry of Finance,
Government of India.

b. 'YRd & ATy YA AT AT HRA aTd S & Seiidhd!” BT A &,

‘Bidder from a country which shares a land border with India’ means,

1. T <=1 ¥ ffra, iU a1 uolidd DI Sdls, S1ar

An entity incorporated, established or registered in such a country, or

2. U <= ¥ i, RAfUd a1 oidd fddt 3l o1 Fgrid HuT, 3fydT

A subsidiary of an entity incorporated, established or registered in such a
country, or

3. Pig Ufed! o T <=1 H FAmiftra, wfia or doiigrd Ttsif & Arend ¥ i 0 9
{3 1, srear
An entity substantially controlled through entities incorporated, established or
registered in such a country, or
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4. s e et dHeR! WiH U9 21 & Ry §, 3rar

An entity whose beneficial owner is situated in such a country, or

5. Ot ufedt o1 Bis URA @1 3r) Mfiehdl, 3rar

An Indian (or other) agent of such an entity, or

6. DI Sifad afad S U S &I ANTNSG g, 3Udl

A natural person who is a citizen of such a country, or

7. U 99 1 9gad SIH og! T 1 WG IeH BT Dl Hi Te IWiad & 3 faadt
& Sfald AT 5|
A consortium or joint venture where any member of the consortium or joint
venture falls under any of the above.

c. SWIE @ & W & o @l @t Furar gem:

‘Beneficial owner’ for the purpose of ‘b’ above will be as under:

1. SO o W Taar yrfiert & oma § ardert and g Sifad safeel § ot
3fobel 1 Y TAreTepy, 1 U 4T 3ifeieh =ATich safekTal & HIeH ¥, (EAuIe R Wit
fod T § a1 3= HieHl Y a0 @ B
In case of a Company or Limited Liability Partnership, the beneficial owner is the
natural person(s), who, whether acting alone or together, or through one or more
juridical person, has a controlling ownership interest or who exercises control
through other means.

WL TdF® W@ftd R &1 =™ S o T Ufa=rd ¥ i R, Ioit

g7 AT T W@ T §HER! 5

Explanation: 'Controlling ownership interest’ means ownership of or entitlement

to more than twenty-five per cent of shares or capital or profits of the Company.
2. Tz # eiftiesier g 1 Fgfad - a1 geied a1 Hiferra fofal o) Fafd s

1 SHfUDBR TAMHS T, FOrTH ITebt VARYUTRCT T YSIH SH{YDBR TT AIRYRD PR

Y1 AdGH HR P YR TR M B

‘Control’ shall include the right to appoint majority of the directors or to control

the management or policy decisions, including by virtue of their shareholding or

management rights or shareholders agreements or voting agreements.

3. OEieRl WH & AHA H, TTHSRT WA 98 Siifad safad @) giar g, St 3idbd a1 U
Y T Th T 34fp ATRID AfFdal &b ATIH A BT Hdl 8, 37 UTH TSR Bl
Uolt a1 a4 & Usg Ufa=rd ¥ Hfid &7 ifeR grar gl

In case of partnership firm, the beneficial owner is the natural person(s) who,
whether acting alone or together or through one or more juridical person, has
ownership of entitlement to more than fifteen percent of capital or profits of the
partnership.

4. Todft sifmTfig o a1 sufddl & ery & A o, dHeR Wi a8 sifdd iy
(3ff) &, ST 31 T TH 1Y T TS AT e P faad! & A1eqd ¥ S dvd g,
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Y d9 g1 Afdaal & Fer o Jufy ar goit a1 @iy & Uge ufa=d 9 e @
WA T ghaR] W B

In case of an unincorporated association or body of individuals, the beneficial
owner is the natural person(s) who, whether acting alone or together or through
one or more juridical person, has ownership of or entitlement to more than fifteen
percent of the property or capital or profits of such association or body of
individuals.

5. STgl Iugad (i) T (i) A (jii) P Sl fpeft Shifad =afdq &1 uga™ 7161 &1 715 ©, d81
AHITE! W 98 YRR Siifdd safad g off IRy Uiy e &1 Ua 4RUT Xl 3|
Where no natural person is identified under (i) or (ii) or (iii) above, the beneficial
owner is the relevant natural person who hold the position of senior managing
official.

6. T & O T, ATHRITET WTH (@) $t UgdH H ¢ & o, ], T H Ugg ufavrd
1 I e TR arat Ayl ofR = a1 Wi &1 §@en & Jred 9
X WR Sifad gruTd! 01 1A arel fodt 3= Siifad e ot ug=m <mfie gRf ]

In case of a trust, the identification of beneficial owner(s) shall include
identification of the author of the trust, the trustee, the beneficiaries with fifteen
percent or more interest in the trust and any other natural person exercising
ultimate effective control over the trust through a chain of control or ownership.

7. U R SYfcerar/ SoR-11 RIF yfdddl/ IR-RIFHT smyfdadl aas-e
TG (A 39 SIS DI RAGT), STGRT 2017 - HRNEH fEA1P 04.06.2020 3R TN
ool TG (AP 9 SSTT BT T, IANT Yaei 3R 3fidlke AR U,
IO 3R JENT HACE, HRA IRBR GRT SIRT [&1d 16.09.2020 & TG 2017 &
gy d Sict @ & g U= B
Class-I Local Supplier/ Class-Il Local Supplier/ Non-Local Supplier are eligible to
bid in terms of Public Procurement (Preference to Make in India), Order 2017 —
Revision dated 04.06.2020 and revised 'Public Procurement (Preference to Make
in India), Order 2017 dated 16.09.2020 issued by Department for Promotion of
Industry and Internal Trade, Ministry of Commerce and Industry, Government of
India.

3. YeIiH & HFGS

a. VT Siferal &1 Jedich aielt gxarael # fou 7Y fafad=n, fadt oik el & SuR W
foran S =il
Bids received should be evaluated against the specifications, terms and conditions
incorporated in the bidding document.

b. Sferd & eih 3R AT b R, Sl 30 fAIHIGR R Sielidwd! J el R
WHIHRUT AT HR bl g1 bl Sraaarst J fef off Tt iRy or sifafvaa
TS BT SRIY B Yhdl g1 Al & JeT YdT awd | (B4l dea1d B, T
G 37T AN 61 &1 SITETH | Sieiidbd] B Ugd UR Siclt & d1G Plg WBIHRUT Tal
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&1 ST | ol gRT, HH! Haith THBRY SR/ AT GXATdW a3 UagTRID aeardell
P T B /i S, o RifdeT e b 99T Ugd Q A & 3R o ae Q 51
Seeld T8l gen g |

During evaluation and comparison of bids, the Purchaser may, at his/ her
discretion, ask the bidder for clarifications on the bid. Purchaser may request for
any clarification and/ or additional documents from the bidders. No change in the
prices or substance of the bid shall be sought, offered or permitted. No post bid
clarification at the initiative of the bidder shall be entertained. The shortfall
information and/ or documents shall be sought, by the Purchaser, only in case of
historical documents which pre-existed at the time of tender opening and which
have not undergone any change since then.

. Sictiepaiafl Bl Siferdl UTtd = 1 GHg-HIH GH1W 81 & 916 3T siferdl § ufkaaH
T RN DA 1 Al T8 gt

Bidders shall not be permitted to alter or modify their bids after expiry of the
deadline for receipt of bids.

. T [L1] Siefiept &1 =0 @R & fo1g sredr Ard st afed fifder & FHse ok wrdf
&I qul o= aralt 9t ufafrar Siferal &1 gt foedl S| aasiie!-arasTid
g3l 3 ga- e URATd &t $d e anTd & YR TR Th g Wb
TR T B S, S @ S & AY-T1Y 3 URT 3R It denfe Imal/
B/ THURI B SISHR MbTell ST | AT AT o 3I£:4 ¥ FAfder &1 g a7 R
3{REUT YUR ! A fdar Sam| aﬁnﬁ&nﬁaﬁrﬂlﬁﬂw@@aﬂmﬁﬁ?ﬁu
fAfgared O SITe | Sifert S Geaich dhal B M aTell AfST AT & YR TR
fepam e
All responsive bids shall be evaluated with a view to select the lowest [L1] bidder
who meets the qualification criteria, including terms and conditions of the tender.
Techno-commercial aspects shall be compared on a common platform on the
basis of total evaluated cost of each offer which will be arrived at by adding the
basic price as well as other charges, and all statutory levies/ taxes/ duties.
Maintenance charges shall be taken into account if it forms part of the tender for
the purpose of cost comparison. The financial implication shall be considered as
the all-inclusive cost to the Purchaser. Evaluation of the bids shall be done on the
basis of landing cost to the Purchaser.

. ShaT SR YT Il &I Tiened et ®rdl | | i YaH & Ad H, Jedidd &
I & fog, Ffaer gan &1 fafd iR vafea YR R 9 & TSR & SR
Igyd U 3fafd & fere R YFTar ot 112 R wR STt iR o S| 59
3retTan, Hfael b fearfed e § fobadt i facia & forg, dham wfagy 3 4 & foe Suasy
3T SUEAR! & SfEATAl YITAH &I aRiE TR Tafid HRAH T d§& & TSR &
fadia @ Srafy & e IR WM &1 775 IR TR 1ol aqd B

Purchaser discourages advance payment terms. In case of advance payment, for
the purpose of evaluation, interest shall be loaded on the amount so paid as
advance for the delivery period quoted as per MCLR of State Bank of India
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prevailing on the date of tender opening. Further, for any delay in executing the
contract, Purchaser shall recover interest on the amount paid as advance for the
delayed period at the MCLR of State Bank of India prevailing on the date of the
payment besides other remedies available for breach of the contract.

e IgYd o STT-3aT Garsf # §, d qaidi® & 3e=d o g fae=h gareff o
Taral &1 fAfdar gam @ [l R yafed fafma R & emuR R YR $ug o
aRafdd #R fear S|

If the quoted prices are in different currencies, then for comparison purpose the
offers in foreign currencies will be converted into Indian Rupees based on the
exchange rate prevailing on the date of tender opening.

. ¢ P Selidpd! A" THUR/ UAHd IgYd HRdT ©, df areil o Ufdishar Jigd dAHT
STE 3R 39 WR faaR &1 foar S|

If a bidder quotes “NIL" charges/ consideration, the bid shall be treated as
unresponsive and will not be considered.

. Siferdl T Hedidh 9R0d B¢ & SMYR WR 78] [T SITE|

Evaluation of the bids shall not be done on the basis of conditional discounts.

YRA WHR GRT THI-J7 W ARG IdTg R0 3R T/ SifFard &g
T & AFce & aegall 3t TE I UIHwdr ¢ &1 SfIBR dhdl & U JRI&d g |
fopalt ot RITaT BT rar B I Sichibarsd! B Iugad MDHR]/ IRDBR GRT SIRI
TR 3reRn/ sifdRgameft & ey # ffaer & wry URifie iR ae Uefieor garur-
PERCESGRCN

Purchaser reserves the right to give preference for procurement of goods in terms
of product reservation and preferential/ mandatory purchase policy as notified by
Government of India from time to time. Bidders claiming any preference shall
submit relevant and valid registration certificate along with the tender in terms of
the relevant Orders/ Notifications issued by appropriate Authority/ Government.

ohdl & U fAfaeT &1 71 B 25% B W1 a% 1 deH/ ge &l fadhed R g |

Purchaser reserves the option to increase/ decrease the quantity to the extent of
25% of the tendered quantity.

. ohdl & U HRUT ol HRId g Tt it Sielt &I guia: a1 Sl & ¥, WHR a1
SRATHR X BT YBHR FRI&T T 5 | sl I Fgaw a1 foadt off Ffaer o1 ©ier
P P F1AT Tl gt 3R e & [ ar forsht off Ry ar vrenfaa wEn & fonedt
e & WHR HA BI YBR R I 3R Selidbdiaf ®l Igyd i IR SUD!
3MYfef BT g

Purchaser reserves the right to accept or reject any quotation in full or part thereof
by recording the reasons. The Purchaser shall be under no obligation to accept the
lowest or any tender and reserves the right to accept whole or any part of the
tender or part of the quantity offered and the bidders shall supply the same at the
rates quoted.
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. ohdl & U THMIGR Ifda] B &1 SifeR YR €, e RUTH | =1 e =
Bl
Purchaser reserves the right to enter into parallel contract unless the instructions
are otherwise in the RFP.

m. Sl & U FAfaaT BT 0l BT STATT = d3- &1 (Rufd T a1 Tidal & S’k & 38R
BId el el g $i fRUfA & fhd +f Uxdig & SRABR B BT fIBR i
WA R
Purchaser also reserves the right to reject any offer in the event of non-compliance
to tender terms and conditions or where the prices are not viable vis-a-vis the
scope of the contract.

n. %ﬁ?ﬂﬁﬁf@?ﬁﬁ&ﬁ, Sl UfshaT 3R/ a1 37O el B SRaiPpid IR JaTd 3ol Tahd]

A bidder can question the bidding conditions, bidding process and/ or rejection of
its bid.

o. Ffaer R ®1E ot WSt shar ¥ Ffdar THUA [l & vafe gga |/ Smem,
fedt ot ara H ug el gAuE fafy & 7 feai & Hidar Tt g Iifeul

Any clarification on the tender shall be sought from the Purchaser well in advance
of the tender closing date but in any case, it should not be within 7 days of bid
closing date.

p. TSI (e sSiefiwarell & siftea ufafAfY ot Iufufa & @l sTewh | afe gt
g1 qh-! BRI Ffden e Wit & Tl §, @ Ffaan orTa Srifgay R @t
ST |
Public Tenders shall be opened in the presence of the authorized representative
of the bidders. In case the tenders cannot be opened due to holiday or technical
reasons, the tender will be opened on the next working day.

. W19 AT OFFER VALIDITY

TRTa Siferdr gaq @ fafy ¥ e Sfcafad =gaw =t & forg a gl

Tha-HT fAfder: 90 fa |

-4 fAfaer: wrT-1: & e 120 & 3R UMT-2: Yo Sielt e & ferg 90 fa |

The offer should be valid for a minimum number of days, as mentioned below, from
the date of opening of the bids.

SinglePartTender: 90 Days.

Two Part Tender: Part-1: 120 days & Part-2: 90 days from price bid opening.

YT 37af & SRM, dcliopdl, sl gRT 30fed JHT B BisH, S I Iy a7 I AT
3T T8 B | ol Yt St aeal & iR TfdaT &1 sifqd 9 37 & it vy |
gIaiis, afe 7d sieh Judl & GRM faar $1 sifaw U &t fear o &, df siciiedl 9
Sl AYyaT IgM BT SRIY farar S|

During the validity period the bidder shall not revoke or cancel or vary the bid except
and to the extent required by Purchaser. Purchaser will make all efforts to finalize the
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contract within the original bid validity. However, in case the contract is not finalized
during the original bid validity then the bidder shall be requested to extend the bid
validity.

5. de-te! diel 3R Yo ielt & fre =rd TERMS FOR TECHNICAL-BID & PRICE-BID

a. 3eyd Hed FAf¥a ud fad gnm i &dl & fadwed |, Seaifcs s & A 3, Sl
ZYC ANTd U4 39 ®R& URaad & e gid g, fay ®u ¥ sRuwdl/ fHfaer o
SfcaRad I U Bl & AR WHR T fFd WHR o1 o Fabet 5|
The price quoted shall be firm and fixed. At the option of the Purchaser, in case of
long-term contracts where the input cost and other factors are subject to changes,
price variation may be accepted as per price variation formula, if specifically
mentioned in the RFP/ Tender.

b. GI-HNT FAfIaT [WTT-1: dh-1e!-aroicde el 3R UFT-2: foxita aie) & osmd |
Had dd-IdI-aToredd Al Wia ST 3R I6T Hedid fovar sa | fadia
Al Had 3o Siferd! o 7T Jiett ST S AT AFGS! 3R ddb-ie!-anoiedd
AFCS! B ABadgad gul Hrdt o | Ife -1 [Adh-IbI-aroread arei o foet off
UHR B DA M g, dl Sell Ig PR &l St |
In a two-part tender [Part-1: Techno-commercial bid and Part-2: Financial bid],
initially only the techno-commercial bids would be opened and evaluated. The
financial bids will be opened only for the bids which successfully meet the
qualification criteria and techno-commercial criteria. The bid will be rejected if
price of any nature is included in Part-1 [Techno-commercial bid].

c. Siciiepd] @ ¢ fh &), # Ud YR, ATd gaTs 3R bl 3= Ia! & forg ufafdai
$Had I dra v/ fagear ATy =t § faw e S6fia wigy o &1 S|
Bidders shall note that the entries for rate, taxes & duties, freight and any other
levy shall be entered only in the relevant fields as provided in the price bid form/
vendor specified terms.

d. gfe ffaer @)/ SRUEH & Oy =u § Iworg fbar man B, o Fad sifdipd
IRt/ sifiwdl ga FHfarsl o 3¢ AFadr Ui UfafAfd qedidell W1ed & 41y
PICR T Dl |
If specifically mentioned in the tender document/ RFP, only the authorized dealers/
agents/ representatives of original manufacturers shall submit the quotation with
documentary evidence.

e. TXgaf & fafien o faavor & THd= o Tt Sucisy da-iid! UTSaarRR, YU 3iR
3= 3ffehs URAT & 1Y U T S|
All available technical literature, catalogues and other data in support of the
specifications and details of the items shall be furnished along with the offer.

f. URaTad a¥geil 1 SHIT Fad 3R Tohd aoi 3% YT & Gfad & ghT |
g 3R fdarur Iuasy 8, df uard 7 +f gfad &1 gl
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Approximate net and gross weight of the items offered shall be indicated in your
offer. If dimensional details are available, the same shall also be indicated in the
offer.

9. URafad W & ford ffaer fafdxi &1 wers ¥ srure fasar sa | faae afe g
g, dl diclidhd! ! PICE | WY ¥ J Jod fHar e | dieidd Tarad T &
Ao/ Aled AaR B Ht T S| &1 TaT07-u= S5t |t S1a=aes g, Smyfd & A1y
3RSy foram e | gaR fafe=i 8 sret o faded 7 7 €, Sicfteral U8 et ot
R yfafshar &l
Stores offered shall strictly conform to the tender specifications. Deviations, if any,
shall be clearly indicated by the bidder in the quotation. The bidder shall also
indicate the Make/ Model number of the stores offered. Test Certificates,
wherevernecessary, shall be forwarded along with supplies. Wherever options have
been called for in our specifications, the bidder shall address all such options.

h. @5 ff o, fafd, sifom SuarT snfe, i ffaer axads &1 few &, sidiedl g1
forll 3= UTet b1 Uebe T fobam SITQT |
Any drawings, specifications, end use, etc., which are part of the tender document
shall not be disclosed by the bidder to any third party.

i, i TR H Rider JB #1 Ieiw febar s

Tender number shall be mentioned in all correspondence.

6. YA Xd PAYMENT TERMS

a. ATHIAA: hal &1 Age TR AU BT WG, RITGAT @ H ar] 8l T Wipfd & 30 feAl
& iR fagr/ T S G & 100% YT fdbar sme|
Normally 100% of the contract/ PO value will be made within 30 days of receipt,
installation (wherever applicable) & acceptance of the material at Purchaser’s site.

b. YA B 3= Tl oIy TSC I/ TRI T TR ohal gRT T FeeHT ok Tl R faaR
forar S gamdr B, fo9 WR fag=lt smyfderatsit & wme & weafa 8 adt 81
Other terms of payment like Sight Draft/ Letter of Credit may be considered by the
Purchaser on such terms and conditions as may be agreed upon in case of foreign
suppliers.

c. WI3c S0/ UG U= FHfeiRad aearast & URdfd IR agr gh:
The Sight Draft/ Letter of Credit will be operative on presentation of the under
mentioned documents:

1. QfEé/ ToRa f9a &1 7 Ufd Original Bill of Lading/ Airway Bill
2. YUd fobU T I T eI, AN, $eTS R Td SHPT ol Hed G aTd aliorode
=Y Y YOI 39a1gd 1 <= Ul
AT H B 3R S0 HHIRM HT IcwRd ST I g 18T afe His g ot
Commercially certified invoices in triplicate, describing the stores
delivered, quantity, unit rate and their total value. The invoice should
indicate discounts, and Agency Commission if any separately.
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3. Uhdl o1 Jafaaes SMPR 3R ao < arelt Ufdh T =i |
Packing List showing individual dimensions and weight of packages.

4. Td <= o YHIU-UF &1 &l ufadr
Country of Origin Certificate in duplicate.

5. URI&{UT FFHTOT-U
Test Certificate.

6. fashdl gRT 9o b Udes Al H Al 3aiad ot ufafd ¥ & =8l § SR shall
GRT O T8 fafER & SUR WX &1 0radl &1 TR B
Declaration by the Seller that the contents in each case are not less than those
entered in the invoices and the quality of the Stores are guaranteed as per the
specifications asked for by the Purchaser.

7. GRCY 3R MRS THI0 U/ A IWarrantee and guarantee Certificate/ s.

d. et +ft a1 & fore yiram, Sarsft &t FareHe guidr 3R thdl 9 39 U9 & g
JHTONARUT & &G foaT Sa|

For any Services, payment will be made after satisfactory completion of the services
and certification to that effect from the Purchaser.

. BAR §FR HRAG W T 9@ (IFSC: SBIN0003967), SHHYR THRT XTI, 3gHTEIG, ToRTd
-380 015, HRA & |

Our Bankers Are State Bank of India (IFSC: SBIN0O003967), Jodhpur Tekra Branch,
Ahmedabad, Gujarat -380 015, India.

Sieliamarell gRT vRatfad fet ot 3 YT = WR Sl gRT faaR faran o gavar §
I o T QU YT A o1 3/ Tar &t guidl/ ffgd S fogsif & wwe
g1 4 YA, afg Sis |1, df foh waf & Wy Tfder Je o7 30% 3R Isg @l
&% WHR DI TSR] T Faei-db &5 IUhH & Y Wfdal G BT 40% 9 IS
TET 81T SR&0T Heith b Heet H, SifH 7T Hfdar b dd 6 Ao o fry 3T M
T 3HfP T8 g1 A YT YR | foedt ot arforfsass o/ wfafla CEY
T THHE Yo DT S TTRET & JAE a1 STE, St IdTe Bt i 3R / Tl
&1 qufdT & &1 60 T a& a4 Il

Any other payment terms offered by the bidders may be considered by the
Purchaser provided that all such payments shall be against receipt of the items/
completion of service/ identified verifiable milestones. Advance payment, if any,
shall not exceed 30% of the contract value to private firms and 40% of contract
value to a State or Central Government agencies or a Public Sector Undertaking.
In case of maintenance contracts, the advance payment shall not exceed the
amount payable for 6 months under the contract. Advance payments shall be
against Bank Guarantee of equivalent value from any Commercial Bank in India/
International Bank of repute, valid till 60 days beyond the receipt and acceptance
of the product/ completion of service.

. dl BT 3T §b DI ¢ Sb YHR BT 987 BT 8N, JASTHR Bl 304 9 B &
S UHR BT T8 BT g |
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Purchaser shall bear the Bank charges payable to his Bank, the Contractor shall
bear the Bank charges payable to their bank.

h. STTHEITA/ g3MEEA #8R GSTN/ UIN No.: 2417INDO00020ON2
i. 3Td F4id ®S Import Export Code: AMDCGO111E

7. @Y 3R YHTR TAXES AND DUTIES

a. X 3R UHR U9 H WY ¥Y J 2T S|

Taxes and Duties shall be distinctly shown in the offer.

b. T fAUTT, fo HATed, URd TRBR gRT SR fG1dh 14.11.2017 B ST H. 45/
2017-Hard FR (@R) AR &TH 14.11.2017 BT IR T&AT 47/ 2017 -THIHd IR
(@) & 3FIUR hdl SIS B! AT &R o forg U €1 bl Sad HTERGET & fild
31T ATl gl 3 o Sa<ads THTU-U3 SR} ST, §21d slelied! gRT 30 B
T ST 3RIY fbar T gl
The Purchaser is eligible for concessional rate of GST as per Notification No. 45/
2017-Central Tax (Rate) dt.14.11.2017 and Notification No. 47/ 2017 dt.14.11.2017-
Integrated Tax (Rate) issued by Department of Revenue, Ministry of Finance,
Government of India. The Purchaser will issue the necessary certificate for the items
covered under the said notification provided the same is requested by the bidder
in their quotation.

c. ohdl, Iord faUTT, fadd G316y, YRd WHR gRISRY {1 30.06.2017 Bt ST
T=HT 50/ 2017-THT YR 3R &1 25.01.2018 B TG AT 5/ 2018-THT
TUR & TR AT TR G IR 3R MSsiiee! &t Ramdt e} & foe u g1 3ad
ST & i 31 aTel! axgefl & foIg, hal SIS THIU-UF SIRT BT, S=0d
Sicfiepdl GRT 30 DHICIH T DT SFRIY fhdT T 811 TaUR, SYd HIFd ST
JHR oo 3R 3ATEolTH] Uedh NbIad Igyd b S|
Purchaser is eligible for concessional rate of Customs Duty and IGST on imports as
per Notification No. 50/ 2017-Customs dt.30.06.2017 and Notification No.5/ 2018-
Customs dt.25.01.2018 issued by Department of Revenue, Ministry of Finance,
Government of India. For the items covered under the said notification, the
Purchaser will issue the necessary certificate for the items covered under the said
notification provided the same is requested by the bidder in their quotation.
Accordingly, prices shall be quoted exclusive of Customs Duty and IGST
component.

8. YRR USic INDIAN AGENTS

a. HRA THE &1 RG ¥ URAT ifiwarsl gRT fhT T4 vRaral &1 39 Sifidmarsi
& Ul gary gR1 gl fasar ST Ay, St URdi sifiyddl &l ¢a HHiRH
3R YR HfHal GRT Y& &1 S aTel fasht Ja1 &1 Uhia & g2 g
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Offers made by Indian Agents on behalf of their Principals should be supported by
the Proforma Invoice of their Principals indicating the commission payable to the
Indian Agent and nature of after sales service to be rendered by the Indian Agent.

b. 3T U BT 3R F YR bl I 3 THT sie & 1Y 30 T/ Nud
q I UTIH0T JHTUI-UF Seit o 1Y Teit BT gRTT|

Indian Agents while quoting on behalf of their principals shall attach valid
authorization certificate from their Principal/ OEM along with the bid.

c. IS U 31 sifiaral/ faoRe I &, 0 WA faorarstt & ota fafdry daelf &1
I@G HRA aTe 3NSTH F U YHIU-U &1 Teh U Sl o 1 Ud bl STt |

If more than one agent/ distributors are involved, a copy of certification from OEM
mentioning the specific relationship among the vendors involved shall be
submitted along with the bid.

d. ffder & a1 d vy SguH Y 3R J HRA it a1 TRg/ 3NSUH WY sl &
Tl &, Ao gl U gt fAfder #f Ue &t a¥g/ IdIe & folu U 1y aielt =gt @
qHhd g
In a tender either the Indian Agent on behalf of the Principal/ OEM or Principal/
OEM itself can bid but both cannot bid simultaneously for the same item/ product
in the same tender.

e. RS TG/ 3STH & 3R T HIg HRA BT diel Tgd Bl 5, O dat HRG
3ifrepdt 3T a%/ Iare & forg It Ffaer 7 fopeft o uiay sy &1 ok  aelt
Udd el Bl
If an Indian agent submits bid on behalf of the Principal/ OEM, the same Indian
Agent shall not submit a bid on behalf of another Principal/ OEM in the same
tender for the same item/ product.

f. YD HHIRE: Igyd g H MAA S0 HHIRE H1%/ AR, 3R fag=h
&W&h%uﬁu&ﬁ‘uﬁﬁ%&w&rwwuﬂ?ﬂu&@w&%ﬁﬁw
¥U H a1 S, fo ! 0T TS & CHThd IhR TR WRIG &R & YR
R, T TR B SIRT P BT [ SR HER B Wity T Wiipfal o1 fafy § 30 Al
& R foar S| foesdt off Arme | IR HHIRE &1 Yiae facRh gar & F&l
ERISIL
Agency Commission: The percentage/ amount of agency commission included in
the quoted price and payable to the Indian Agent of foreign suppliers shall be paid
directly to the Indian Agent in equivalent Indian Rupees worked out on the basis
of Telegraphic Transfer buying rate of exchange prevailing on the date of
placement of Purchase Order and within 30 days from the date of receipt and
acceptance of stores. In no case the agency commission shall be paid in foreign
exchange.

9. gyt et 3 Juft 3rafdr DELIVERY TERMS AND DELIVERY PERIOD

a. fAaR Pt 21 FATAH SHIERT 2020 F HeH & Igyd FI ! 31 SMATfAd WY &
ATAe o, YA fIaR0T U gd-o1/ Thaiel/ THET (AT &1 A1) 811 | 3TaRadhdl
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3R IUGEdl & YR W 3= Ual Bl off TR foran 51 gber g1 Wesht ©d &
A §, DI BR-SREARM/ SR Y&t & YR WR g1 Al |

The delivery terms are to be quoted in terms of latest INCOTERMS 2020. In case of
imported stores the normal delivery terms shall be Ex-Works/ FOB/ FCA (name of
place). Other terms can also be accepted based on need and suitability. In case of
indigenous stores, the quotation should be on FOR-Destination/ Door delivery
basis.

. guETh ) srafty fRfafdy &) st afe Afaer & e ot 1 3 78 B, @ dicfidt
3MYfel 3R TRATIAT & T SIET- 3T VSgd BT e Bl |

Delivery period shall be specified. In case the tender calls for installation then the

bidders shall mention the schedule for supply and installation separately.

. Y 3MTexly Ifder # fafAfEy Wl & guat @1 fafy &1 Hfaer &1 IR T Se $iR
gyt fafAféy faft a1 3% uga W1 foran S =nfeu |

The date of delivery of the stores stipulated in the Purchase Order/ Contract shall
be deemed to be the essence of the Contract and delivery must be completed on
or before the specified dates.

. T RIy¥ie Y A 781 § 51 do b hal gRT faRy U I ggafd 7 81|

Part shipment is not allowed unless specifically agreed by Purchaser.

. S8l fFHfor, o g HHiR-T AT T 3w €, 59 ga e W Qid foedr S
MU 37 PRt & [ =7 # fade & R gu fedt off Joar afad & g
HiIGTHR IR BN

Where erection or assembly or commissioning is a part of the Contract, it should
be done immediately on notification. The Contractor shall be responsible for any
loss/ damage sustained due to the delay in fulfilling this responsibility.

A AW arel It & forg, afe oifSx faan oman @ df sifidhan Qe AW ard
JdGl BT 3MYfed BT S Mgyl

For items having shelf life, those with maximum shelf life should be supplied if
order is placed.

. gfe dfdemer ey fafdy smafy & Hfiar srefra axgsit oy ar darsft & ggat H
¥ fawd g 3, df U Mexyy Aiaer U Afdy ggah faldy safy &1 wane & ag
O] el g hal Ay gt fafdy s@fd & arg Are/ Jarsit &t guait o 9
STHR HR ol g

If the contractor fails to deliver the ordered items and/ or services within the
specified date/ period, the Purchase Order/ Contract does not per se hold good
after expiry of such specified delivery date/ period. The Purchaser may refuse to
take delivery of the goods/ services after the specified delivery date/ period.

. YT ST ATHH MODE OF DESPATCH
M dR W, TR YR taefifhd a9/ TR SfSar a1 shdl gRT A fodt 3=
BT B AT J VoIl ST AR
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Generally, stores should be despatched through Indian Flagged Vessel/ Air India
or through any other Agency nominated by the Purchaser.

. Ya%T o U Riade & RRre: sreweraTe 9w g1 Riodew & forg: wTar any/
Heg dgwmg
PORT OF ENTRY: For Air shipments: AHMEDABAD for Sea Shipments: NHAVA
SHEVA/ Mumbai Seaport

3ifdH RS ULTIMATE CONSIGNEE:
U Y Ud HER Head, Purchase & Stores,
W Y8R Central Stores,
3idiel ST g TP Space Applications Centre (SAC),
3fqTars! fasdR SMHeR, Ambawadi Vistar PO,
3HgHaldlc Ahmedabad

10. FRIf9T YR 3iH SHIPPING MARKS :

gaigy, TORd fody afST faa SiR Udset o Rift gxardell IR FUTaR S fear
fld:

The mark on the shipping documents such as invoice, airway bill/ bill of lading and
on the packages should be as follow:

Y TSR G, PURCHASE ORDER NO. oo |
faiford DATED oovvvvvev
YRd AIPR GOVERNMENT OF INDIA
3af¥es fAHTT DEPARTMENT OF SPACE,
3faf¥er SUANT &g, SPACE APPLICATIONS CENTRE
T Destination: .......vvvvveceee..
YA BT SGITE Port of ENtry: .o

11.qutar # faera/ ufkawra= &fd DELAY IN COMPLETION/ LIQUIDATED DAMAGES

e dfaereR Afdgl/ 3 1= a1 39 bl fowdR & fAfdy w9g & iR %3 smew
e o B fathel XgaT 8, ot vl oxl & U dhalex Iwg a1 39 [ & fag,
YT TR & o Af9aIdR A % e/ Hfder od &1 0.5% IR uRaamn= &fd &
U U 9Yd S| Hol URIATCH &ifd oha 3H1eRl/ Afder I & 10% 9 31w =51
gt W had aHt guet foar T AT ST 9" 3% 9t gt SR Ul &t off
Ut R & S| afe $B ueH! T GHT WR YTt el $I S ], A LI Bl a9
I facifard AT ST 59 ae o ST fewal ot gu&iit 8] = &) St 3

If the Contractor fails to execute the Purchase Order within the time specified in
the contract/ purchase order or any extension thereof, the Purchaser shall recover
from the Contractor as liquidated damages a sum of 0.5% of the PO/ Contract
value of the undelivered stores for each calendar week of delay or part thereof.

78




TG FTHR & 7Y Sfarer 3 Blaleaq RHIY gy H7P (SRTTHTE) B GB1P] ATeIHAY
Technical requirements of Space Qualified Rubidium Atomic Frequency Standard (RAFS) for NVS Payload

3. Doc No: NVS-RAFS-RFP-SAC-2025-04-v1

The total liquidated damages shall not exceed 10% of the PO/ Contract value.
Stores will be deemed to have been delivered only when all their components,
parts are also delivered. If certain components are not delivered in time, the stores
will be considered as delayed until such time as the missing parts are delivered.

12. 3T ¥+ FORCE MAJEURE

U eT (THTH) BT T HHFG 970 F WX SRATYRY g1 a1 RIS S8
% d P O WPpfaew U<l & =u H ifd ge a1 g, gsard, &7, 31y
@fpT ST TTIRATE! a1 Tad B, qargady Hiaet aiiker ok 98 # fady 0 ¥
T P18 30 geT e 781 8) | i Tt geiaii gR 9fder & dgd 30 gl
B RN PR Y AT ST § ol fdeT H T8 AT e TS a1 uall & e
2 a1 Sreganstt  gad BT § | SR ged WS b urdf & R-veeH &1
IS} O § gad T8l Bt ©, g Had uRid ged & afy & forg 39 fAdfad
HATR | TH I TR TeAT b gfed Bid &1 3! a1 o1 8idt & 3TR 3 ydaardt
U Y S1aT e} fopan S G B | IS 39 Wfdar & idvia fpet < o1 qof o 3rifdres
fATe TR g1 & fordlt +ff SR T 90 (Fsd) feAl T 31f¥e 3rafy & fow Jepr
STaT g a1 fcifed far Srar g, o g +f urdf siun faeey wR fpat oft urdf ux fos<ht
f} faxiia ufdea uTa o fomT Sfaer & Iar &R T&dl g

A Force Majeure (FM) means extraordinary events or circumstance beyond human
control such as an event described as an act of God (like a natural calamity) or
events such as a war, strike, riots, crimes (but not including negligence or wrong-
doing, predictable/ seasonal rain and any other events specifically excluded in the
clause). An FM clause in the contract frees both parties from contractual liability or
obligation when prevented by such events from fulfilling their obligations under
the contract. An FM clause does not excuse a party’s non-performance entirely,
but only suspends it for the duration of the FM. The firm has to give notice of FM
as soon as it occurs and it cannot be claimed ex-post facto. There may be a FM
situation affecting the purchase organisation only. In such a situation, the purchase
organisation is to communicate with the supplier along similar lines as above for
further necessary action. If the performance in whole or in part or any obligation
under this contract is prevented or delayed by any reason of FM for a period
exceeding 90 (Ninety) days, either party may at its option terminate the contract
without any financial repercussion on either side.

Sifger 7 &t a1 Wit & Iedud & o Serds eyl & STavlg, SMgfdbd! ox Uit
Dis W ufaey a8l fohT S, S de o fdar & d8d 3o qiiidl &l IR B
# yfcfepd! @ <= 3R/ 1 fawradr Ui g1 ¥ # i farsit ger &
gRUTH B

Notwithstanding the punitive provisions contained in the contract for delay or
breach of contract, the supplier would not be liable for imposition of any such
sanction so long as the delay and/ or failure of the supplier in fulfilling its
obligations under the contract is the result of an event covered in the FM clause.
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13.%@13?'\3?&” PERFORMANCE SECURITY

a. Y G/ HAET UGH B |, GHd Sciidbd] b 5 R & JdSodD Huled &
o, ShaT gRT faU 7T URSU & SER , Y 3R/ Wfdar &1 uradt & Wiy, S MR
g1 fthay fSUISIC & HIEdH I 5y 31T/ TidaT G & 3% i AT b1 UidHfd STHT
HT | FaTE QRe R Hfaeres aiiial & GRI g & 60 &A1 & aTe db a4 g |
SHEIT eI+ &F & IUDHHI/ Taol-db &3 & IgHI/ T (bl dl feare JReaf
IR ST R W Fe & S| greilios, I (e GREM AR & dad gfagfd afs
SFHT SRAT BT
On award of the Purchase Order/ Contract the successful bidder shall submit
Performance Security along with the acknowledgement of Purchase Order/
Contract, as per the format provided by the Purchaser, for 3% of the Purchase
Order/ Contract value through Bank Guarantee or Fixed Deposit Receipt for
satisfactory execution of the Purchase Order/ Contract. The Performance Security
shall be valid for 60 days beyond the completion of the contractual obligations.
Central PSUs/ PSEs/ Autonomous Bodies shall be exempted from submitting
Performance Security. However, they shall be required to submit an Indemnity
Bond in lieu of Performance Security.

b. FISTET JR&M ST 7 Hx1 R HY 311G/ Afdar XE fdr off Tavdl § 3R dhdl gRI
Iugad JHEH O aTelt dis Ht 3T HRATS B o el g1 IR 3afy Tfgd qaft
HfdaTcAD/ Y MG M@ dI R8I & a1, fodT fhelt sarer & fware grem i
HIGTPR 1 IT0 B <l ST |
Non-submission of Performance Security will entail cancellation of Purchase
Order/ Contract and any other action deemed fit by the Purchaser. The
Performance Security will be returned to the Contractor, without any interest, after
completion of all Contractual/ Purchase Order obligations, including warranty
period.

14. ATHH SIRY BT ISSUE OF MATERIALS

g faer & Ieora foar T B, A SIRY fhT oI arel T & Hed & SRI6R 3IR ol
SRT 3MT5eH B Wty T B 3afd gq o TRl & qHe ATy IRWd, 3i=id-/
T80T & IR T YAGIHR &) el "I/ 31 [MiHd ST/ SUHRUT/ Dhig 30 IdTG
SR} fbT T el B |

If provided for in the PO/ Contract, Purchaser may issue raw materials/ semi-
finished products/ equipment/ any other product to the contractor for the purpose
of fabrication/ repairs/ calibration/ testing against Bank Guarantee equivalent to
the value of the item being issued and valid till receipt of the item by Purchaser.
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15. MRJl/ IR GUARANTEE/ WARRANTY

a. TAfdar 4 Sfcead TREY ar<t siafdy, dielt & a1 Igyd fovan S| TREY, IR,
éﬂ%ﬂ%%%ﬁﬂquﬁmﬁwsﬁimﬁﬁ@@r%
|
The guarantee/ warranty period as mentioned in the tender shall be indicated
along with the quote. Guarantee/ Warranty shall commence from the date of
installation and acceptance of the complete equipment supplied under the
contract.

b. HfaareR TREY IRE UaH M fob 3yl fby 70 wd Il R 3R Fware
o forg FyiRa fafc=n & g8 aRe ¥ sr=u gi|
The Contractor shall guarantee/ warranty that the stores supplied shall comply fully
with the specifications laid down, for material, workmanship and performance.

c. Ofe 399 B3 W uran W g & I IuAT & SR gl fere, wrEh ar
PRI & gog I fHdl TSR &1 Y I 8idl g, ) TfAeThR 59 a8 P sl bl
3 T TR AR BT, IR bl gRT WfAGTPR BT TAT B & AT el Sl 3,
S forRad & sarem b Ireh a1 39 fa i R A S g

If any defects are discovered therein or any defects therein are found to have
developed under proper use, arising from faulty design, material or workmanship,
the Contractor shall remedy such defects at their own cost provided the Contractor
is called upon to do so by the Purchaser who shall state in writing in what respect
the stores or any part thereof are faulty.

d. I sl &1 I H fobll ot Ffequl W &1 yfauTitd a1 FdiHihd BT SHaah 81
ST €, o SfAaTdR §RT 9hdl & T UfeRUTI AT Fai-iehRur (:X[eah faa S |

If, in the opinion of the Purchaser, it becomes necessary to replace or rectify any
defective stores, such replacement or rectification shall be made by the Contractor
free of all costs to the Purchaser.

e. Tfe WAGIHR SNl & YURA & 3% d g1 7, a1 ohal Bl Ffegor Tredt & fara off
3% B! HAQTPR B! AN W SRAIBR, AT B AT YT DA BT HYDR
BT
Should the Contractor fail to rectify the defects, the Purchaser shall have the right
to reject or repair or replace at the cost of the Contractor the whole or any portion
of the defective stores.

f. ohal Bt 3R I ot off g srHie a1 Wiefd a1 FRigmr & davg, YfaaaR gRI
3RS T T WS FRYUT 81 a1 TREY AR Sf@f & iR IS ey R g ar
SIS B UHTd TSRO I YTRITTH BT HTIRIDH T g1H DT bl PT UL, 3ifaH,
fuies 3R HfaareR R STgsRY BRI
The decision of the Purchaser, notwithstanding any prior approval or acceptance
or inspection thereof on behalf of the Purchaser, as to whether or not the stores
supplied by the Contractor are defective or any defect has developed within the
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guarantee/ warranty period or as to whether the nature of the defects requires
renewal or replacement, shall be final, conclusive and binding on the Contractor.

g. T IR ®RI H TREY/ IR ohell DI TS W WY B WK Td Wipiad Hi fafy
o g
All the replacement stores shall have guarantee/ warranty from the date of receipt
& acceptance of the stores at Purchaser's site.

16. UfHT, SATUT 3R 19T PACKING, FORWARDING & INSURANCE

a. dfdgeR Tt IMH & IUGRREHT o Saay & T Iuged AH® Ugid &
3IER 3R 39 @R W U 3R she D, ORI Ygeb/ Idi/ I/ §aTs RITHC GRI
ORI § H16 &1 &fd 3R &RO1 A Ugd | 3fad T & RO gU O+t aRE & Jha
o forg TfaaTdR &1 forHeR 38T S|

The Contractor shall pack and crate all stores for road/ rail/ sea/ air shipment
suitable for tropical humid climate in accordance with standard practices and in
such a manner so as to protect it from damage and deterioration in transit. The
contractor shall be held responsible for all damages due to improper packing.

b. FfderPR AT ST & UdS SRy Rade &1 S5 To! Uga & [od Jard
3R 3fed T  fafgd 811 UdF Jbel & SieR Sa1ed SR T it &1 U ufd
3aRY IW T AR T SMaLIHdl BT U o34 H [Amd g1 R dfderdr
Sifafve @l & fore Iavardt ghm|
The Contractor shall ensure that each box/ unit of shipment is legibly and properly
marked for correct identification. A copy of the invoice and packing list should
invariably be kept inside each of the packages. The failure to comply with this
requirement shall make the Contractor liable for additional expenses involved.

c. UfaeaR B/ SHd gRT hdl &I Rude f3aror gfrd s
The Contractor shall notify the Purchaser the shipment details by fax/ email.

d. SfAgIeR &l ®I Had Td ¥6hd UR, 3R, TS Udbel &1 ARl e 3 Jafdd
quf fRraHe SH&RT |
The Contractor shall give complete shipment information concerning the net &
gross weight, size, content of each package, etc. to the Purchaser.

e. TR WR ol AT BT STAT ! BT o | BTallap, §TAT BT HTIRIHAT AT AT H
317eRT/ Afder ¥ gRiis Sme|
Normally the Purchaser does not insure the goods. However, the necessity or
otherwise of insurance will be as indicated in the Purchase Order/ Contract.

f. THUS, TG %W@%ﬂﬁﬁﬁﬁ?ﬂ%ﬁ&ﬁ&ﬂ%e@,m
JeehTel UHTd RREIE
In tune with the requirement of international plant protection convention of the
FAO, UN the following has become mandatory with immediate effect.
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1. Ui & fow IuahT fort o arel foeddt off ghR & g=afa @ fAfHa wmh &1
SARIPI AMDI b AR 32 e & foy I-afies Y= & forg 48 U1/ AguA
R $Y I HH 30 U ARITNIRS YH9 & ot 56 e AU W fgaR-fve wg
SUER Higd SUAR I Ta=gehdl gl |
All packing materials of any kind of plant origin used for packing shall require
treatment including hear-kiln treatment at 56 degree centigrade for a minimum
of 30 hours of methylbromide fumigation at 48g/ cum for 32 hours of chemical
impregnation as per international standards.

2. i IRV GHTUT U o fS1 Aret Wl Selt &, ol Sl faefd UHR 3R IuaR & forg
310 UYR 3M1S 3gfcearstl df 1R g |
If the consignments are sent without the aforesaid certificate, all demurrages
and other charges for treatment etc. will be to the account of the suppliers.

3. URdTd URAd DR 9T 39 Uge] &1 & @1 A1
This aspect also should be taken care of while submitting the offers.

4. & MY IAIG b foTT SUGNT Bt oI aredt Yoot Fraft areafar @ fAfHa arei
@ g, o, dder 3fe) Joft & siaia Tt ot 8, O HUAT TV U IS
o JHIOIT Y SR UGS G Bl 3@ B | 1Y, TS ST 3TUDH! UgH
o ST &, f Ao R1ode o 9ayg 39 ST fasan S anfgu
If the packaging material being used for your product does not come under
the category “material of plant origin” (i.e. Leaves, grass, wood etc.) Please
certify the same in your quote and ignore the above instructions. However, the
same should be ascertained at the time of actual shipment if the order is
awarded to you.

17. WYUT DESPATCH

a. WfOeI®R A1d &1 UNr Uiehadn &1 fAfCy R §U spivs, TRATS Y/ GRag- Wil

& WY Wi U $HA & e fordeR g1 J1d guf woRd fody deq wy Yaay and
e o Y ST ST A1RT | shdl HIA &t HH Y[ a7 Tad 3TYfd o g foHeR
a1 I | ohell bl T WUl & Tt YT ST Sl aRad | Hfdal & AR 39b
GRT YT fobu T &)
The Contractor is responsible for obtaining a clear receipt from the freight
forwarder/ airlines/ transport authorities specifying the despatch of goods. The
consignment should be despatched with Airway Bill/ Bill of Lading/ Railway/ Lorry
Receipt. Purchaser will take no responsibility for short deliveries or wrong supply
of goods. Purchaser shall pay for only such stores as are actually received by them
in accordance with the Contract.

b. gl Yt ARy BI, TRI&01 YHIUI-UF, gRcl/ TR UHTUI-UF UNUT SISl o I1d Holl
ST 9T
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Wherever required, test certificates, warranty/ guarantee certificate should be sent
along with the despatch documents.

. A9 § oY 31qR/ Afder IRed, Saray ST, 3a1ay fAfY, g <=1 &1 A g
aliéQI

The Invoice shall contain Purchase Order/ Contract No., Invoice No., Invoice Date,

Country of Origin.

. U, YT I, faamia aRe UUR, e, dhfcdd A &I, SRl a1 8, 394d189 3R
T Gt & WF w0 I I@E g1 dlel 3R H 3G & =Y g algu|
MR awgaft & 3rafmar, afe fareh +ft aq smyfd &t oIt 8, Y S« Ifa fewforat &
1Y Aty SR Ufh =it # off g=ifar ST A1fe T iR $9% o "had Hed 35
& forg Uiftd fobw wimu

The description, part nos., extended warranty charges, discount, optional
accessories, as the case may be, should be clearly mentioned in the invoice and
packing list and should be in line with the purchase order. In addition to the
ordered items, if any item(s) is supplied the same should also be stated in the
invoice & packing list with appropriate remarks and its value shall be declared
mentioning “for customs purpose only”.

. Sargy/ Ui &t 7 enged @1 g YRS ) SR UdF bl &I Tohd HR
fob 211, ) it yerH =T =T

The Invoice/ Packing list should also provide Item wise net weight (in K.G.) as well
as gross weight (in K.G.) of each package.

Rrqde § 5 foF ugd saraw; Ufde It &t T ufd, dhar & SRifvd &t o =R,
a2y ¥u § 59 Rude smyfdeal & ATd 3vdh/ HRIX & Ao F i1 g

A copy of the Invoice/ Packing List to be forwarded to the Purchaser, 5 days in
advance before shipment, particularly when the shipment is through Supplier’s
freight forwarder/ courier.

. SWRIGd MR BT STUTT 7 B & HRUI T a1 fopdit 1 bR BT TUR/ JAFY/
SIGRT 3MTgfdddl & YT I Jai & oiev |

Any charges/ penalty/ demurrage due to non-compliance to the above
instructions shall be recovered from the payment due to the Supplier.

18. fa@id YHIR DEMURRAGE

TfISTHR B 9%/ Hdl DI V0T gxarasl &1 fads Udfa a1 gargy, Ui Tt sanfe
S 31Ul TxATaST & HRUN Shdl gRT T TN fadd THR/ FHMAT, afe #1381, 98- Bl
|

The Contractor shall bear demurrage/ penalty charges, if any, incurred by the
Purchaser due to delayed presentation of dispatch documents to the Bank/
Purchaser or on account of incomplete documents like invoice, packing list, etc.
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19. %I @1 WIPpTd ACCEPTANCE OF STORES

a. obal & UMY 1 "idar & siarfa smyfd &t I arell 9t € &t Il &R
BRI BT TR0, THE0T 3R S B3 & e IR & aRTR § FH{0r & SR
I 3T GHY TR S BT $HABR BT SR Ufe It W b feen fobll o iR
¥ el foram i XeT B o SRR St & fafafy gr e, afteor oIk St A
DI STAM ST USHR UK BT oY IUHRYT AfGGHR & UReR § it foy o @
g1 39 @E & e, udtermr SR Sird 3q AfdaIaR 39 dfaer & ofavia arearsii 9
Had 7ol g
The Purchaser's representatives shall also be entitled at all reasonable times during
manufacture to inspect, examine and test on the Contractor's premises the
material and workmanship of all stores to be supplied under the Contract and if
part of the said stores is being manufactured on other premises, the Contractor
shall obtain for the Purchaser's representative permission to inspect, examine and
test as if the equipment were being manufactured on the Contractor's premises.
Such inspection, examination and testing shall not release the Contractor from the
obligations under this Contract.

b. HfdGIPR A1 I¥db bl IU-HidadR & uRW § bl & Ul gr1 odam
PHIAAYAD TRIE0T B & [ ISR ATl b SIHR T vl o U1 Bl
ﬁ@mm%wﬁﬂwm, oY, AT, faroTett, 34 SR USRI &1 UeH

|

For tests on the premises of the Contractor or of any of his sub- Contractors, the
Contractor shall provide free of cost assistance, labour, material, electricity, fuel
and instruments as may be required or as may be reasonably needed by the
Purchaser's representative to carry out the tests efficiently.

c. 99 TR A FAfdy wdtemn oy &R o §), @t sl 1 wfafY dfagrer i fafed 4
THTUT-U% TR M| HidQTHR MTaRUD G UR shell Dl URI&UT/ U b THTU-U bl
EIRRIRCRERUIN
When the stores have passed the specified test, the Purchaser's representative shall
furnish a certificate to the effect in writing to the Contractor. The Contractor shall
provide copies of the test/ s certificates to the Purchaser as may be required.

20. UfT&I0T TRAINING

ohdl GRT A fhT 9 R, IAETHR, ol & NI/ dh-id] BIHD] & RIS
Tfiemn SR Hfae W @t g9y fafafor srafy & fafmior ufearstt W 3% wfea
TEaNT o forg Yaum UaM BT | T FIfte! &1 el IR IRER JgAfd ¥ a9 &1 oiei |
The Contractor shall, if required by the Purchaser, provide facilities for the practical
training of Purchaser's engineering/ technical personnel and for their active
association on the manufacturing processes throughout the manufacturing period of
the Contract/ stores. Number of such personnel to be mutually agreed upon.
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21, HfASTHR B TTAT ISR CONTRACTOR'S DEFAULT LIABILITY

a. %l A & 8 uRfufodt # dfderer & g% &1 fafad Afew Ier dfaer & qof @
3(ifrp U T AT a1 &1 Gpar B

The Purchaser may upon written notice of default to the Contractor terminate the
Contract in whole or in part in circumstances detailed hereunder:

1. g Pl & 3FUR WaadR w4 e # Ay I & Hfiar a1 Jfdgrer &1 dal gRI
& 1S favaria sfafy & iR HsTRa a6 guer & fawd g |
If in the judgment of the Purchaser the Contactor fails to make delivery of stores within
the time specified in the Purchase Order or within the period for which extension has
been granted by the Purchaser to the Contractor.

2. e ol & ATIR HAGIHR HT MG b bl 3= AU BT SIUTA HR J [dwd
RG]
If in the judgment of the Purchaser the Contractor fails to comply with any of the other
provisions of the Purchase Order.

b. TfS hal WS 24 () P WAYUM! & IR Afdar &1 guf a1 31 U J A HaT g,
O IRTHTE T & Ge=g shdll & U1 3 Xl SR A 9, o8 98 Sferd gueran @, &
TG B BT ISR FRIET /T 7, 3R 39 RE T D1 3ifad Smyfed & forg siazas
3FId T d AidgTeR T8 99 €RI &1 fosddl ot sifafkad anra i/ a1 IS 14 o
R fate o forg Fftfa goifa &t Y| & fore sl & ufd ITRard! 8|
In the event the Purchaser terminates the Contract in whole or in part as provided in
clause 24 (a), the Purchaser reserves the right to purchase upon such terms and in
such a manner as Purchaser may deem appropriate, stores similar to that terminated
and the Contractor shall be liable to the Purchaser for any additional costs for such
similar stores and/ or for liquidated damages for delay as defined in clause 14 until
such reasonable time as may be required for the final supply of stores.

c. AETS 24(W) P Urau! H Hfaqr uRYHTE &1 Sircll 8, ot dfaar # ued fhgt o SfaR]
& TIY-T1Y Sl GHERT b TXATARUT P AN DR bl § 3R bl gRT Ay A F SR
fafifad & § fed ft 9 & d8d a1 & g s
If the contract is terminated as provided in clause 24(a), the Purchaser in addition to
any other rights provided in the Contract, may require the Contractor to transfer title
and deliver to the Purchaser under any of the following clauses in the manner as
directed by the Purchaser:

1. P18 ‘J-ﬁq:Uf@ﬁAny completed stores

2. 39 RE & INRF ®U F guf W, ST, YET 3R dush fieR @ arg fafmafor
It HgT SE) o SideieR = dfdgl o Fwred & fow foRiy U ¥ Idre a1
ififed forar §1 dhal WfaeadR & 1 € & fow SR smyfdd Td a1 gRT Wigd
fafaior arRht & forg Sfaer 9w &1 Yiae S|
Such partially completed stores, drawing, information and contact right (hereinafter
called manufacturing materials) as the Contractor has specifically produced or
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22.

23.

24.

acquired for the performance of the Contract as terminated. The Purchaser shall pay
to the Contractor the Contract price for completed stores and for manufacturing
material delivered and accepted by the Purchaser.

e ol WS 24(Q) T AT T faer &1 T 7! ol g, ) AfdgreR dfder & fsare
DI SIRT T, 39 T & 3 o fo HfaerdR T€ 14 & UaUTl & SR ol GRT €
Wigd T 9 arel Ffofd 89 &1 X6 H & forg Iavari g

In the event the Purchaser does not terminate the Contract as provided in clause 24(a),
the Contractor shall continue the performance of the Contract in which case the
Contractor shall be liable to the Purchaser for liquidated damages for delay as set out
in clause 14 until the stores are accepted.

UfaRITIT REPLACEMENT

Ife URTAT & SR TR a1 3BT Hig UFT &fdUd 81 SIdT § a1 @ il g, o) bl
URITA & SR &9 T TAET WRI & [3aR0T USH $Rd §U AfIGThR Bl a1 il
T & gifed ITANT H 3HaRI® <3} &l eTa- & ot TfdereR Iftd vy & Hiar 18
TR BT UfaRITI BT |

If the stores of any portion thereof is damaged or lost during transit the Purchaser
shall give notice to the Contractor setting forth particulars of such stores damaged or
lost during transit. The replacement of such stores shall be effected by the Contractor
within a reasonable time to avoid unnecessary delay in the intended usage of the
stores.

3P fd REJECTION

3Rdipd T TfaereR & Sifaw iR TR W 7ider IR &1 87| afe thar gr1 Auffed
3afy & HiaR WidgreR ¥ 39 MueH & = U =gl fu gid €, d ol a1 3
gfaff &t o fadeiieR 9, WIS frt T4 TRl &1 Thu a1 9o a1 IfdeidR & X
SR 3R T IR WAGHR & Ud W oM &1 PR 7, Srod ardfde HreT Ifdeer
GR1 g+ foar Sire |

Rejected stores will remain at destination at the Contractor's risk and responsibility. If
instructions for their disposal are not received from the Contractor within a period
specified by the Purchaser, the Purchaser or their representative has, at their
discretion, the right to scrap or sell or consign the rejected stores to Contractor's
address at the Contractor's entire risk and expense, freight being payable by the
Contractor at actuals.

HEXYT ARBITRATION

gfe dfaer & Tdy H ois Aare a1 3iak a1 fasdlt UR &1 g1a1 1 J1He IadT §, df 59
WE & faare, 3iav a1 grd 3 fdt off urdl grT Aeguar & fow A S| HRA
ARl R U SHAATH, 1996 3R S9% ol WY dute d=ied a1 g
ST, I THY & d8d ST T AT TRIAT o T AR 8171 | Heay Irmfees

# 9 Aea g1 faare & fore Jaftd udes ure! U Hery fFAgad Sl 3R 39 UaR
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et gRT Fgad fT U &) AE U IR Ty &) Fgfa o3 S RrasfEn nawy
& U H B BT

If any dispute or difference or claims of any kind arises in connection with Contract,
such dispute or difference or claim shall be referred by either party to the Arbitration.
The Indian Arbitration and Conciliation Act, 1996 and any statutory modifications or
re-enactment thereof, rules made there under and for the time being in force shall be
applicable to the Arbitration. The arbitral tribunal shall consist of three arbitrators.
Each party to the dispute shall appoint one arbitrator and the two arbitrators so
appointed by the parties shall appoint the third arbitrator who shall act as the
'Presiding Arbitrator’.

Dig Ht g, foraht oft faarg & o fal & iR T geai & Agaa 3, 3= Uil 4
IR AR P! g dx & g forfea o SRty s | afe 9 o uref faRad srRiy
DI UG & I a1 o iR Aoy fgad - 3 fawd gt &, df HeRydl 3R e
STATH 1996 & AR TR AR Ugd UICl & SFRIY WR gad foodm S| ger
T 31 Fgfad & A9 ot & iR afe el grr a1 3@ oIk I fAgad feg U
AR AR &1 Fgfad IR Jerd 819 § 3wd Yed § ok afg ure! fesft g urdf &
SRIY TR YT YeHd gl §, df THeRT HeaRy HERYdT 3R JHidm Siffad, 1996 &
3ER Fgad farar Sem| afe ®1s ot Aery fawa a1 s e o gt §,
JGP FIRNYBRT B 39 U] I Afad gRT Fgad foar S fore g U 3 g9 s |
fuffva a8 @ fAged ot A S for a8 Ul fAgfaa ot

Any party shall, after appointing an arbitrator within thirty days of arising of any
dispute, request the other party in writing to appoint the second arbitrator. If such
other party fails to appoint an arbitrator within thirty days of receipt of the written
request to do so, such arbitrator shall at the request of the first party, be appointed in
accordance with Arbitration and Conciliation Act, 1996. If the two arbitrators
appointed by or on behalf the parties fail to agree on the appointment of the third
arbitrator within thirty days of the appointment of second arbitrator and if the parties
do not otherwise agree, at the request of either party, the third arbitrator shall be
appointed in accordance with Arbitration and Conciliation Act, 1996. If any of the
arbitrators fails or is unable to act, his successor shall be appointed by the party or
person who originally appointed such arbitrator in the manner set out in this clause
as if he was the first appointment.

TR TSR BT U IR He 1 o HIdR AT ST ofd b g1 Uaff IR faaiia
gt fopan ST B, SR HegRil & s iR & AA |, 9gHd &1 fAufg uelf W sifay ik
SIEHRI g1 | 39 AfdaT & dgd faara] ! Heawydl H &1 SHiUDR 39 Hfdar of gaifd
g1 IS & d1g Hf Shfad |1 39 We & TR TERIT HRIAG! &1 - YR o
3fgHETE BT 3R SIS HIT & AT foram STarm | udfa & <fafd 89t/ sian
faare, SicR 1 g0 R AR (Aig oM a9@; vell &1 oo Wt S<RaIfad 39 dfder &
31 fomT foreht qatre & U fofa o sifos wmie g9 d@ fHaie & 38+ 811 | ey
FHTfaTe! 3R Ty o & Ty & fopu 70 Yo SR el off o0 e & Ty &, Aeqy
AR DI T8 FuiiRd d=A & e [aa@w1iieR g fos (@) T v ardl 3 fosft 3=
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%ﬁﬁaﬂﬁ?{q%; @& TR arTa B M 3R (& TR AT BT YA e fbar S
I

The decision of the arbitral tribunal shall be pronounced within four months unless
otherwise extended by the parties, and in case of difference among the arbitrators,
the decision of the majority shall be final and binding on the parties. The right to
arbitrate disputes under this Contract shall also survive even after expiry or the
termination of this Contract. The venue of arbitration proceedings pursuant to this
clause shall be India at Ahmedabad and shall be conducted in the English language.
Pending the submission of and/ or decision on a dispute, difference or claim or until
the arbitral award is published; the parties shall continue to perform all their
obligations under this Contract without prejudice to a final adjustment in accordance
with such award. Regarding fee and any other expenses incurred in connection with
the arbitral proceedings and the arbitral award, the arbitral Tribunal shall have the
discretion to determine (a) whether costs are payable by one party to another; (b) the
amount of such costs; and (c) when such costs are to be paid.

25. @] ST APPLICABLE LAW

Y 3R/ TfdaT R ST gRT MR SR 3R SHIBR & sfgHerEe, ToRTd, HRd
& el § gh|

The Purchase Order/ Contract shall be governed by Indian Law and jurisdiction shall
lie in the Courts of Ahmedabad, Gujarat, India.

26. ufa fdY= wd Trd COUNTER TERMS & CONDITIONS

Srefiapaisdl gRT AT T ufd FeeH Td 3d WIHR $HRA & [T ool 9199 g1 RN o dd
fob ot & fafRry ferRed Tiepfa ured &t o1 wireit |

Counter terms and conditions offered by the bidders shall not be deemed to have
been accepted by the Purchaser unless specific written acceptance thereof is obtained
from the Purchaser.

27. gI&t f&d SECURITY INTEREST

T & ded SUds HRIs o+ aTel e avg IR, forad Tt wmeht enfire § foraest srd
Id Y81 § 9T St Yia dfaer & 2df & ded &R 301 741 ], T & Uy Ut aegaif
1 YR&IT TSI STHT BT, STih shdll B U GRSl B Uil aUT ST Wipid &b d1g oIkt
T SITQTTT | U qR& &S H g4 TR AT I Sl bl 3 UHR 374aT Uit gRT
O Il & AEd | giord 16l & dee 3§ gRT |

On each item to be delivered under the Contract, including an item of work in progress
in respect of which payments have been made in accordance with the terms of the
Contract, Purchaser shall have a security interest in such items which shall be deemed
to be released only at the time when the applicable deliverable item is finally accepted
and delivered to the Purchaser in accordance with the terms of the Contract. Such
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security interest of the Purchaser shall constitute a prior charge as against any other
charge or interest created in respect of such items by any entity.

28. HTIT T T a1t RECOVERY OF SUM DUE

2d & foradt off Y & =mg U 8 srar 7, dfderer & favs dfaer @ a1 39
& AR S YA P T sbell, YAGTDR GRT AT 1 1T FRefl A 1 o 3
B 37AT GUI AT B TG DI BT GHER BT, Al FRET STHT & dod HRIAT T ?ﬂg’
JRe At g Y FRufa B a1 TfagTeR O IS JRem T s A Hrrd 7S 8, @ A
1 agcll AR DT 39 JHF ¢ M ot ff 1 4 a1 fvx a1g & AfASIdR &1 YIae bt
ST ATt forelt 3= IR | et Bt Set | 3t a8 gol AT AR &1 ¢ I 4 agd
3T ST O WU =181 BIdT § o) WIdaIbR ®I AR S UR shell & [ AT BT YT BT
BT | 3 YR, TS shdll 5T b 1Y fobT 7T foddt o1 Wil & dgd HidarpR & faog
DI GTa1 AT § dTg (YT BT SIUAT Tal, df GR&T STHT AT igd Widal & dgd WfaaidR
DI YA DI S arelt gt R AH & S 979 db o et o T 9t gral W sifed
UM 81 81 ST § Tl WaadR gRT YT 6l &R fadl Sirdl ¢ |

Whenever any claim for the payment of, whether liquidated or not, money arising out
of or under the Contract against the Contractor, the Purchaser shall be entitled to
recover such sum by appropriating in part or whole, the security deposited by the
Contractor, if a security is taken against the Contract. In the event of the security being
insufficient or if no security has been taken from the Contractor, then the balance or
the total sum recoverable as the case may be, shall be deducted from any sum then
due or which at any time thereafter may become due to the Contractor under this or
any other Contract with the Purchaser. Should this sum be not sufficient to cover the
full amount recoverable, the Contractor shall pay to the Purchaser on demand the
remaining balance due. Similarly, if the Purchaser has or makes any claim, whether
liquidated or not, against the Contractor under any other Contract with the Purchaser,
the payment of all moneys payable under the Contract to the Contractor including the
security deposit shall be withheld till such claims of the Purchaser are finally
adjudicated upon and paid by the Contractor.

29. HTYT 3fR AT LANGUAGE AND MEASURES

fafcen, Srageh, Aifew wIeR, uftare SR veram e, fom ar o foram afed g
TR & e o et ool e A R S| wfer & T e vomeh 51
SUTRT foba STe |

All documents pertaining to the Purchase Order including specifications, schedule,
notice, correspondence, operating and maintenance instructions, drawings or other
writings shall be written in English language. The metric system of measurement shall
be used in the contract.
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30.

31

32.

efagfd INDEMNITY

fIETHR aRET & SR I8 [ e o aRe §t 77 § 39 wfder & dsd omgfd fhu U
Tt W 3o € SR frddt oft Ude, FrdRige a1 cee & fFoaml &1 Ieard Tg! axd
8, 3R & Y fewgH Uce Uolianrur fEug a1 <8 AT gRT WRferd fore oft 3R &
e & fory W & ety T thal & el <1at B efagfd e SR gefenai 4 & 1
Sfgw o S fsdt off FROT § Syfe ot fAwear &1 SR &9 YhdT § SR Afaar o
qufdl o forg 3o gRT Ugad aaft et 1 gaieaar o dgui fordeRT o |

The Contractor shall warrant and be deemed to have warranted that all stores supplied
against this Contract are free and clean of infringement of any Patent, Copyright or
Trademark, and shall at all times indemnify the Purchaser against all claims which may
be made in respect of the stores for infringement of any right protected by Patent
Registration of Design or Trade mark and shall take all risk of accidents or damage
which may cause a failure of the supply from whatever cause arising and the entire
responsibility for sufficiency of all means used by him for the fulfilment of the contact.

_SNif@H @I RISK PURCHASE

STel agefl/ Jarefl 1 §HY IR YYdi WauR § SR ogl fashar 3o Afdarees il
) X1 R H fIthet 381§, 96T shell & U g R & Sif@H 3R T R dfder @iie
@Wwﬁwm|wﬁ%1mﬁ@nwmmwﬂmw%ﬁa
IAaIPR, HY e/ Hfdal & Jed & [a5g ohdl gR1 I8 DI 715 3ifaied M, afe Big
B, B YTAH B & e IaRer gl SifaH 9 &1 WeRT a1 ¥ Ugd, &l &l
Af4aPR GRI ! T8 g & UG, 3R/ dfdar § AfdaaR & iU MU 3w, Sifad
%Y WS & TN 3 TASTHR P <t 718 IRId GIT 3R bl gRT W D1 T3 e iy
Dt ageht ot Al W faaR &A1 g

Where timely delivery of goods/ services is of prime importance and where the vendor
fails to fulfil their contractual obligations, the Purchaser shall have an option to
complete the contract/ procurement at the risk and expense of the contractor.
Wherever the risk purchase clause in invoked by the Purchaser, the contractor will be
liable to pay the additional amount, if any, incurred by the Purchaser as against the
value of the Purchase Order/ Contract. Prior to resorting to risk purchase the Purchaser
shall consider impact of the default by the contractor, opportunities given to the
contractor as available in the PO/ Contract, proper notice to the contractor to invoke
risk purchase clause and method of recovering the additional amount spent by the
Purchaser.

THTY TERMINATION
g uRRfRufaa |, dfder o Sl SHaqd S99 et fear S| giaids, fHafafaa

gRfRyfat o 9% & I 30 fo1 &1 gd a1 <o SfdaT &I guia: a1 il 0 § 9
P Bl &rfﬁwr{gﬁaﬁ%
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Under the normal circumstances, Termination/ Short Closing of the Contract is not
foreseen. However, SAC reserves the right to terminate the Contract in whole or in
part by giving 30 days prior notice under the following circumstances:

1. Gfder & dureT # R-IR IR-AwreT & fou

For repeated non-performance in the execution of Contract.

2. gfe WfaareR/ 99 verdr A Afdar Ui - & fore 7Tad Sy fasar § a1 g3t arwon a1
IETYS! 1 § 1 98 fhdt SHfae a1 srfad uR wreft & 2fHe ur o ]
If the contractor/ Service Provider is found to have made any false or fraudulent
declaration of statement to obtain the Contract or found to be indulging in unethical
or unfair trade practices.

3. 9 Gl Uref YRS &0 ¥ GHIW & foIw IgHd gl & |

When both the Parties mutually agree for termination.

4. gfe dfderer dfaer & dgd fadt 3 eIt fAafe &3 A fawa Wwar 8|

If the Contractor fails to perform any other obligations under the Contract.

5. 3R TASIHR fearferar g1 SIdT § a1 3T YT gl Sid g

If the Contractor becomes bankrupt or otherwise insolvent.

6. TdI B HHI & HRUI, idal BT Ieaod

Owing to deficiency of service, breach of Contract.

7. fder 3afy & SRM fordt off T sremdr, SR, sifafiddn, sifAfyadr, sm A
SR, 31a, TIGT Tg-Ua/ T8I salfe & fa|
For inefficiency, indiscipline, irregularity, insincerity, indifference in work,
disobedience, doubtful credentials/ integrity, etc., at any point of time during the
Contract period.

8. PIs faxw uRfRufa, f5 dfaer g &4 & IRId a3 & forw ot foan mam g =il
Any special circumstances, which must be recorded to justify the Cancellation of the
Contract.

HE@YUl i€ IMPORTANT NOTE

g 39 gxas & Sfcarad et 3 3l & 3 $is |l SIRUBTY ddb-1d! gxdrast & famid
8, I SRUGYl/ dh-1oh! axardell # IfeatRad qd @iy gt

If any of the terms & conditions mentioned in this document is contrary to the RFP/
Technical documents, then the terms mentioned in RFP/ Technical documents shall
prevail.

g AT S fob dieftaparatl 2 fAfagr & Meeq ud 3af &1 Aic foar g gy WieR o1 fom
2

IT WILL BE DEEMED THAT BIDDERS HAVE NOTED AND ACCEPTED THE TERMS &
CONDITIONS OF THE TENDER.
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S JdddP ANNEXURE - 1lI

&1- 4T fAfaer 8 fE=T INSTRUCTIONS FOR TWO-PART TENDER

BY & YT 3rufq YT | deb-iap! 3R aTfOrfoues at HIT 1| He sl & fore FAfdery smifa s=a § |

We are proposing to invite Tenders in Two Parts Viz. Part | Technical and Commercial & Part Il Price.
Tt FAfaeramdtell & o1y B for & 30T TRaTa dIR & ¥ Ugd fgfaRad e &1 ermyds ug |
All Tenderers are requested to follow carefully the following instructions before preparing their
offer.

YT |- dp-11p1 3R q1iofRus dielt PART I: TECHNICAL & COMMERCIAL BID
HIT - (W) dBIB! Part - (a) Technical

2 YN H da-ita! UreaamTift 3R e afe ®1s g, ufkd 3ue gRT Igyd Hal & faxgd fafdw
e B4 AT

This part should contain detailed specifications of the items quoted by you along with Technical
literature and leaflets if any.

3T GRT IgYd Ae 3R gUR gRT et &) 72 a¥g & U &1 <A a1 U uTe faaror
IR foar ST =feT SIR $He A1y Jay foar S ane|

A compliance statement showing the compliance of the item quoted by you with that of item
tendered by us should be prepared and enclosed to this.

fAfaer O Hefid it SR fafe=i & Al 78 Bis o TSR ff 59 UFT H off bl 5|

Any other information called for in the tender related technical and specifications can also come
in this part.

T HR H g9 7 1T ||

Prices should not be indicated in this cover.

YT - &) arforfues aieft: (g famm)

Part - (b) Commercial terms: (WITHOUT PRICES)

3TUP GRT IGYd A & oY TR anforfodres 2raf &l 39 YT § gifar o =gl

The commercial terms applicable for the item quoted by you should be indicated in this part.

afe aforfsues <rdf/Rifaer Teitd Feem Td =it & fore H1E sruTer faaRor i ST 2, & 39 39 Ui

¥ o fovan ST B |

If any compliance statement is called for the commercial terms / contractual terms and conditions,

the same is to be attached in this part.

g YT H Yo T8} SRIfan ST =feu | gietifes, Hed aielt &t U ufa (e =TT famm 39 yeT & Serw

&I ST bl B, Alfcs ORI I8 JHE H 31 S b 37U gRT IgYd ! o arell 9t mawas de

e dict H IGYd BI 715 & | dbicdd ¥4 ¥, Ig G=N1d gY U fdarur faan S Fava § b Afaar &

%@RHﬁHﬁ%WWB@%WW%@TW%WWW%WHWWW
I

Prices should not be indicated in this part. However, a copy of the price bid (without prices) can
be enclosed in this part to enable to understand whether all the items required to be quoted by
you have been quoted in the price bid. Alternatively, a statement is to be made indicating that
you have quoted prices for all the items as per the tender and enclosed in the Price Bid as per
the format.
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aiforfus Td 9 Uil =re, Uit srafl, Yira od, IR, YRaTd S dedT, RITIAET 3R
HHT, Yo 3R HR onfe sad e gt

The Commercial terms such as delivery terms, delivery period, payment terms, Warranty, validity
of the offer, installation & commissioning, duties and taxes etc., shall come into this.

(i). Fifaer & 9iFht w13 9ef & weu & ar ot aw-iet fifidm a1 ST e wa =d
AGAR 3cdd TE =7 | A ey |
a. Either Technical Specifications or terms & conditions as above should be very clearly
Reflected item-wise with reference to the items called for in the tender.

(ii). PUAT AT <€ {5 $9 YT § Y& 7 SRITAT S| Please note that the PRICE SHOULD NOT
BE indicated in this part.
(m)wglaaﬁam%sﬂvnaﬁﬁeﬁ?aﬁﬁmmﬁwwaamﬁ@maﬁv
Haae e wR Fafafead forar smem sk var forar simem:

a. Technical and Commercial part as described above shall be prepared and putitin a
sealed cover & super scribed and addressed as follows:

Iﬁlaa AT Tender No. :
fad fafY Due Date
HNT | PARTI :

dp-Tat 3R arforfsae atelt
TECHNICAL & COMMERCIAL BID

INE UYE Y T HSR Sr. Head Purchase & Stores
3fafe ITTART g Space Applications Centre
SfSTaTSt faxaR Ul.3{f .Ambawadi Vistar P.O.
HgHaldlc Ahmedabad — 380 015
UN® From:

T I1: T4 §ieft PART Il : PRICE BID
9 YFT H 08 &1 I 93 faar & ey § #e-aR gxifar s

The prices applicable for the items, item-wise in response to the tender shall come into this part.

1) ffaeed & em de-ie! URard & deH § AeaR Jod 9gd WP ¥ 9 3R &)
Tenderer shall indicate very clearly item-wise prices with reference to their technical offer.

2) IWIFIIR TIR BT T g U &1 frerts & [gax 39 W HUaR faavor forar e

Price part prepared as above shall be enveloped and superscribed as follows:

fAfder T=1 Tender No.
fad fafd Due Date
HIT 11 PART Il:
& §idl PRICE BID

INE UYE B T HSR Sr. Head Purchase & Stores
3fafel T b Space Applications Centre
SfQTaTSt fa™dR U347 Ambawadi Vistar P.O. 94
3fgHaIdTG Ahmedabad — 380 015
UY& From:
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JIR faar TR dele! R AT fBThT (W 1) SR Hed Sl forwTdT (W i)
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The Technical & Commercial envelope (Part 1) and Price cover (Part Il) prepared as above should
be inserted in another envelope and super scribed as follows:
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HeaYuf e: Important Note:
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Being Two-Part Tender, fax/email quotations will not be accepted. Please ensure your offers
are received before due date and time.
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Quotations submitted contrary to above instructions are liable to be rejected.
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