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AR % WU & foTw oI SRt 3R |, To™, SHT Ud WER, Al SuanT &g, reHerars, frafafeaa & fau
TS S A 8 |

For and on behalf of the President of India, Head, Purchase & Stores, Space Applications Centre, Ahmedabad

invites Expression of Interest(EOI) for the following:

Tera fafer s
BITI3MTE WISt |, wfera feraror T
EOI File No. Brief Description Due Date and
Time

Id TR HARITF Ieh SNCF THTETT T[Sfed Fohig qoT 31
Hh/HATITS-06/A3/2019-20 | wrererss gameor 3 fora afirefir o1 sifiroafs 3 90 Request | 08/04/2020;

SAC/EOI-06/A3/2019-20 | for Expression of Interest for RF Shielded Anechoic chamber 1500 Hours

with High Power Absorbers and other Accessories

Divya Nair
Purchase & Stores Officer
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gfifsre -1

9.

21y

@A)

U=, SRR qUT ek IehT (a9t

afera: Fdier ST g, e faHRi 2] hre 3R o YT IU-JUTTe I qTar Teful i o foTg
e TSTfed SeTs o et AU UERT ard-Farfe Sheger STt i hi ST sHT T8 &)
F=1,2,3)

TG TET STEREHaT &

[ 3= qrat deme adeqor

L 1o wreor

[ Tt ev-rtegeiem Scare (FeATsun) wieror

qUI; AT TR SohTE ohT SATERART & FATTeh e AT-[-atd Sehis o 3faX YT/ HIe JoTredt
faferor He == wrar wieor & Sgfae Ted ST Sea= Bid! @ ST 3HfoTg 35 qTe Tiefor
TR WHT T T Tl & ST g0 HEH T ETeeT SIRaH 8 Johel 3

YT STRUE WaRTH ST TLe0T § GHTIrE WIe GUall i €T H Wad §U fafehtor HIg H YT i 3= aTe
e o fore afafera Terfed e o Tonfia STRus UReRll vehs sest uftfeufa 21

1.0 GHz ¥ 40 GHz 19 i1 o o1 g Sumorredt & wlieaor feru 7| qofd: ST uiferd Tfsfed wens
1 frrmfor e sTiafien aftetes & ufwersh ST (of x =, X 3.) 7U7q T 4.5 |, x 4.5 | x 4.5
o, feram ST ® (R -3))

ToerToT AS # 3= ITa TievT o o, Tiafer Joricd Yohts o s H aT-Fatd Sehrs o € foram
ST AT ST STRUS THCE0T G it o6 FoTq Sehrs ohi wfiet Sam STt Rfch Serer amar
T I TR SRR T S| SA(eehas TLeTor SHTarRiierar STH i o foTt oRied SehTs o qa,
ST 3 et 3 fie 3T & ot o strarm)

qUId: STRUE THAET JoRfed Jehrs i fmior foram st 2:

(] IS UTeR HTE are] aTel 3o STRUE VIith STaRyeni o @1 (15 for.at /i 2) |

[ S!S o e BT S8 A TTHREThd TEdehdl &1 @ 1.0 TTeesT: -35 dB BT =feq a 35=
TTER RSO QT 31T TRYETOT oF Ty forsie & & Y01 ehTs o ohg  STef Tl ST €, I8 gt
[ERISIIY

(] ST Ui YehTS T HISTaT forfet & Seiia fora S |l Jend STehior qeim STea
TISRfEd YehIB o STeL W@ S

1.2

HTH hT STEAT:

forshaT 40 TMTEeS qe T T A AT U STRUE TTAfETd Tsfed TohTs, 3o TTek STHT% STaRie,
STRTE UFEAd R, UTeR oTe 3R 317 fhed, STady et 37T 317 HeTish SULH (qTfoTehl-T 37 &t
HTAR) 1 TSI, T, TR, SEToAT, =] q Jefiehd U AT Rt | 3ot 38eh! 7T 1
ITHE T oA TR & O 8 ST B O A o forw tfam 21 ferskar sedra o+ oY e % w9
T T | SATITeR THTeT SR e R

SIGSIERE

1. ITTEEE3-THEIET-299(TH, THIATSUH-UHLIE!-28 5), Herish, forelaesreh i aiwaor, 1997 o fog gear
EILE]

2. UHIATSUA-THLEI-461%, IUGUTCAT T STHIT SR, 1999 o forgfd Farehtar safeiahtor SAfoeieror &

3. §TI50147-1

TorshelT SR 3 |1 AT fareh ST, SN shi HEAT, 31T ITERT ol AR U T fshaT 78T 99T W
A A
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RERICIRCIELHH
AT ST I 1 TTEes | 40 TR aeh

1.4

TUT UTRTerd JeRied Jehts:
[ 3iet d1aR & <ia qeh TR TN o foMT 4. 55 (2. )x4. 591 (.)x4. 59T ()
SISt SRR (3A.): 0.4%.(3.)x0.47.(7F.)x0.7 1.3
Toherer W13 o G oIet ST 1471 (=)x 164 (=F.)x 1.7H.(35.)
¥t ST TR o STTE-9T9 T 1.0 H.(2.) Siesfa
A S S 0.5 HL(S) x 0.8 | (S9T8)
SIS ST T STATHA 9 =207,

N I B A

1.41

GTEAT; T GAT

fiee: wfiee &t watw Aers (2t =) it i-dewe e =iy

afetor 1 ST1EfT: 10 R, g1 & 40 Tmeds

THeh: TS558 299 2006/ ST 3T 50147-1(1997), THHATEUA-THIIEN-461/462/285 o T=aH
TGO o6 AT Ui STaTe

e farfee & wa-gwela qof wrdara

g:freior 3 forw 100 % fewrmee

ToReT ST ST (FETHT ST TGHT) 7 31 A

U STOTTeA! T2 ECTeHh 3hH | St 81T =TTen) Iet STTareersh HISTS o |1 aH feasss ©id
¥fie & 7 3R FewEes e =)

(] Afem e 3T e 9T ST sharet ST 9T 1000 Forarm/ 1.2 R 9 o i &t et
TeaTgse &It U9et & 91 F3f 9T Tehis Heerfud foma s

[ 9t AR I I o sfter et sH1e Tt S =ty
(] ot & o < 3 fiyelt wifr 3 et der o foTe STraresh AafeltT ST Tt STHT =TfeT |
(] RIS HCEHTCH TSTTe o et JHT T 6.0 e GUalT & ohi 0 T =11y

N B B O O

0 O O B A

1.42

AT uitshd |t
O ot fieamsse o1 uiwers: st Herare Ge & de fomm s =nfey

1.43

qa»‘%lgm‘s%w
(1 gl weemr ot fofed qer & ste @ ST (srufd v foig st @euor s T sem))
e Y€ o foTT 1 37% @ 6 oh1 Irsfen ver it s

[ THSTTETA-TEEIE- 15424 % TTER TSFET STaweshdl SIRUE ThEferd qoid: Jorfed s #
T FoRarT ST =TT

1.44

YRRETUT TATIIAeAaT TE9i:
THE UHreruT: 9RRE STERiierar /4o qev al SR ST YRS o 37 IRUE  STENINeR I
AT/ 3 Teet ST TeRTE o Ut & o aTe foharm S|

FIee g SIS &fior

forra fies 100 T &1 O110dB
1 wfim &St O 110dB
qHAA T 10 7T &S 0 100 dB
18 1T &t [0 80 dB
40 7T TS O 80 dB
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Teamar adveron: forshdT o oTe fraTa TeoT 3 T T § &0 1 Hedih il ol &TaT a1 =Ttey

1.45

T 4Tq I qeA
TSI ShTE o 37aT =ITaH W AT 1000 foh.am. /AP

[

[

[

ETB o S e hl SelTS T Hee halet A o THIshUoT hl 38 & = 150 fireft gty 18
Sreft 8 =

Fefi/erct g8 STTEaT qor forega Ter o warw i sk 3 forg afifird wet o Sfet smdar ek He
ITASY FAS ST =R

AT Bt T2 feren forget ergea/Suae) & qam foma St =nfee 3 fore gt & ufiweqor d9a
AT T, THETAT o6 (7T SET § -0t T U R ST =ITfey)

1.5

Io UTaR 3TRUE a9Teh (TURTirgier 3 auaeT )

%313?:
[

[

0

I TR T HTicareh Uhart Ted Tents o TR A shi Sta, TRIferd Tehis Tehi ht %t it sa 3=
YTa 7N § hat foh ST

FERIYe o= Irar foreeoft odiequr STgsRiTT o foTu weiam yeei e1feet i o fag st
el 3 2|

Ig Ueh TifSd Fmfar & qrer Ak 1 SFT I1RY a1 SArsR G=HT S it gl § o7
BT =R, fSre e ITar &THaT 1 e i o foIu S0t § Hard= 2 T

W@ﬁi\_ﬂ‘:

[

Il UTAR TR 1.0 TR & 40 THTEES ek hl Ty Tof et X ST ATHIRT ST RI0T
T ITIAAH YT ST AT

ITT UTSR AR § He frvrard g enfeu -

]

(0 I R I R O

2rett, i, Za e e 3 7T e HaTe ¥ ST St art

arer efet et 15 6 3t/ @y e ¥ form) vafor arg wfed s o e R
SIATSTA4102/310fT sft2 Heh o6 ST I=er SAelt Torere! (Fersha Tieaor SHToT-o1 Y& sham)
TRoR 31 170°% T A9 T8 o Toh

TRfieh Hag 37T Fafoid HaTdH o HTEAH ¥ 3o a1 &

TR S URTS R AT JEvi:
@ 1.0 FTEES - 35 dB
@ 3.0 eSS - 40 dB
@ 6.0 TTTEES - 45 dB
@ 18.0 MEEST:- 50 dB
@ 40.0 7RSS~ 40 dB

TEATIET TR AR ThR:

g : 18" fuafud

Ba 18" i

T ;18"

AT : THAA (1 3 HISTE)

ST ST feherert sha ot aTeT & ;18" forfirdiar
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Il UTaR ATATE AN oh 31T hieh:

(N I B O B

oo TSR SRR AT - SATEame, Sfadeft e =nfee, Sedeft i Sea= 7 &
TEHT PO UE ST SR AEuEe-9001 fem-ew % Sfwd fRm S
SR (AT TEH )
T ot Srgevar wefkia et o e avft sttt 1 aiEisHT |15e WSS & 94 shifeh
festre smafer I § wiierr fora s wheor faté srawies firwe 7 vl whefa e &
S 8, STEHETETE STTeh/ ST e s
AT/ ARETHTT ST ST A, (-7 )
T o T YT, R AT T aTd Jexi ST Wl
I AT AR SaehTeT: =FaH 10 |1
EEIREIRRIGE

o dmuN : 0¥ +170fH 9k

O HTfEE ATEAT : 55% RH, +5%
Torsha T 7T 3o TR AT 7 & T T SRR T STET HIeq0T 2T i $H-813 wHiefor
e wem i

1.6

QiRIUT ST

[]

Nt Y O O B O

I oo R grar:

O FATAE SAFT: ST e o |eT =[AaH. 2.7 #iet x 2.7 HieX (A1.X3.)
SR forgga oAfef/ ST were/ Yo/ =giies
Tk JUTTeAT: scie Tk atarsIT
iEEoT TERIT i |l STTavaeharstt 1 ST &l
fafes ST (>400,000) ST 2q i gg@ 2
e} arafey wasta ot TR o for e it fmion
T GITITSIR qAT ST & @it 37 @ o S e
I ST & gEed 2l
TETETd o o AT 3TETS! hl Tl shl S|
I/ v/ qerfieht fafadsr yem fore st

BATRN: FTRTT: (THfl, HaTc T ATATIEReH 2q adT TS a1 51X)

[
[
[

[
[

3Rt 500 Tt x 500 faet
40 TTTEEST i e T STTaf BNl

ST St % fore seeht feseT igger diecs faken R 6t it =nfe iR waefut
T FAR/ S o T SaE woist & gafosta 2

TS 1 ST R, ForeT STeqon o STt & gemam 37 ST S 6ehl
ETenTral o TSSTE STUTerd a1 o HATATTHA ToIT &0 AL Ieh BT =1y

1.8

Ut STTORTH:

FTTENT: UTAT o SN T TS H IS et fohaT SITarT, TSTae Set o SUahoT ohi 3HaT o SThL0T o
e ST Eeh|
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AR U hAFe? UTet:

[] O =T AT 400 x 400 Toet
L] amft; et 9t ST TeaTgss &t (2fimdt mers) & ffida an
[ det: T, e, e, THuAT, % YRR (40 Tmadst)

T HlFel U

[ e I T SRR 187x18”
[ 40 THTIEEST 5 Ih 6 Fiad IS S,
[ 100 forft sgseeia g o

e Tl et QT et fohelt Stauisg e wfsa Ffar & i SITd St i g1 Freamest o6 =i

FFE U 2l b SUh ATk JuTTet! & shel &1 =Teq 37 e et o feerfar 7 wieenft fopar sy
Tt et ST Hishe Taw T o wrer T F9 § Ff-ed oy SITE ot foegd i@ wi3Tree 3uetess Ut
ST
uft Ty TES B AR

[ e e aftore

(] e 3 TATH T 9o &

O] et TieTor THTOT-O5 e T BT

(1 5t AT & SR et o ST SHIVT-U3 S&T AT ST

1.9

ThTY F IS Hel IR FaA TH;

Gl et TR FAFT H Y BT Toure T = A1 Sffya st & wlfer s =fen)
TSR ATEA, ST TThI TS ST AT et oh o avft S I3t IH e o <! ST fohg ST
auft Fifreey efeass sherms s &t =z

Ioa e 3R Foret arar 3 foru st forega o wem forg sy

221 3fie/ aeriehl fafadsr searar 3 grer-grer e foram starm e aderor gHor oo e fomar
e

N I B O

2.0

|

St o TS0 H FERIAT o foTg, fiheet (Ame Ars R )|

(] ST R et & o1 3T 2152 M| ftheet hi THITEUA-THEIET-220T 3 STTER HuH T
ren A1 % T 14 FoReieest & 40 MRSt T 100 dB T T fHo¥T gT6 Y& T 3 TR
o FH TIE0T e St &ffor T e

[ foheet amr=r SR fEsrea o sror foreft off famTs it faares s & srem o fofw ameaferss gereh
T 7Y BT =R

(] oot aiweror 3R e BT o Y THetTsua-Taele- 2200 SR HiATSTatdisTR] 7 o STT&d
BT =1TRT)

[ om3fe foig wrart fiheet o wfrene &1

e U=/ 7T JRR |

(] rlieqor o & @9 Foa1e i STH R o fog fheet sht deam A ek STt foraeor &
fieran et B

10 23081 TE, 50 T2, 2 ATe (10 e, 2 x 16 wrdieR

10 23081 THY, 50 T, 2 AT (10 Fraeth), 2x32 wrffer

it 250aTee, 2 wTg (drstifear+ famfea), 2x 32 wrdfer fe=or e

SABI STordlT fofelt STfi T Horaen! 1 qwel T o for froaret 1 g fope forr o Sfargm)

]

(0 Ry O R
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(] 4 T8, O, TR SATHIA fiheet

fershaT STFUfera Tisfed wents o st foafi femmer siqae o fog. wda fbeet sreford st wkaT 2

2.1

EIGIGCIGLH

E-I-N

O wftfere vfsited Sehis # ATaTgeher ToMTett 81l ffier U o ohi SATawdsh ATaraher JaH |

O forskar warmy fermer soe Y am ST §ie 7o a1 L o °1 el SaeHi o o T8 gl
STATTRTH i SAC U ThIE & e Htd sh [HHERT STTfehat i gl

22

o
wita & feru:
[0 i = w121 sferspeor g 37 sem warte S 2 =nfe)
O SoRgeh ST o =R EEedT 8 T e fohu ST A1 Tedieh o o1 Sfe shiet > 10,000 =i &l
O <7 ATervareh qrare St ST el & Gissid it JehTT o shior Jehls o et hi STl ieh qraaT
a1 et e B e
foraer o
O f&met <id TSl o 9L T S|
O < 3 ST olieqor SeaTs o STed Ja R ST
O Afi <refrart <ia aTarst o sTet e fem S|

JATATARTAT TRTIT :
RIS T STTUTRTC STehTeT YOIt Searsi qeh 2T =TTy
O srefera ffsrefed wenrs o Fsft srarer g o S0t =Aad 1 He o sl areR |fed eeiua ot S|

O et ot wan stariedia wfafya Fmfar gro i smofh

23

AT ATTIIRATY:
TR kT 110 T
[0 srgefera ToRfed Sehis & et Tohe 6t STy 1 STrdter ferm e fore S| frhrer st ar
TR T STITIHATS % 7T STehet Sl
Torerefter feraror s urETel, ST
oIS W GeT (TR sisteh 31fe) wfed ueh e e a1 % wry gafesta g =ey)
foreret ferareoT e Tt AT o o Sehis o 37aT feerd e =fe) forget feraeoT sreeiep witaer o forg wefielt
3T SIS et 1w yaH Sl
g, T, Tt ot s o e ww @ forga smafd % for forega forafea et g
ekl oh TR, TS (3ATIfeT T ST arett) ST e a1 frerteor sifom stfirrifet ufsre & S s wwef
T fehart ST
HRUE Farett 3T e Tt o fo ster SRféra eng Hie wem o s
V- TESITE STTavaehaTe, forshat ST e st S|

2.4

o THT S ST <aTat JuTTe:

[0 srgefera vforfed Tenis o 3R 317 Hee =rame Jomelt & gatserd aFT =y
O et/ fiey <67 elT <o o St o e e ol AT i o forw weenford el
(] srehis o 37eX U BeaaTfetd STR-=THe &M il

2.5

HEH T R A TurTe:

T

Ut Tfsifed wehtm o forw 2 (2) feforea St (dfieisie) wied deieiet sumeft seT ot smart 31 seenfia
ETRSILeail

feforea S 3o wrer affard TSt % foTg e ST 407TRTTReS @ 20V/ m % forg $umets srqfera
Bl

S fore sAfRmTa: qof werd fere, St fi sren feepifém e Refon grepra of s
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ool ol 2@ o oI fe=rr et 3 37t 3rem Yoh H o) Hifdet Y foram s i gwenfue foman
Sl
O whrger 3iiftesh 3Terem A shafaefardt 3R diet & qreem @ e feisor wem foram stmam)
T TUTTeT
(] 9ehTS & ST A 372AelT HTSsH shelcd o AT W Yef3id st o Tt TehTs o aImet 3 e wo &
X T "o W feram st

) ’W XN

3.1

[ ot somrett s e, ST, =e] T 3 wiehtd aife-1 % SIgar 5 ST i @i i
farfr & =m e o sfex qut <t st

O gar: &, 360, STEHSEE
O fersha quier: STeferd Tsifed Sehis o o AT e sham)

32

O wfrepfer advegor s

O oi-cire %t fearfa o fore wivaror she 21 5 fearfa 38 $efiems o staw fafem =i g s =nfey)
e

O fershar ¥ 319AT T o6 wiieqor Afs ffde fomam 2

I e

4.1

2:m§5ﬁm?mnaﬁwﬁwqaﬁmeﬁW|
O A er et v ag
TS o T SEIh ST SUHUT/EIeehl UL ATt L U ot TefteRfr shi farfer & ot et

4.2

TorohaT ATEEt o SR SIMYUT B o foTg, T Hep 3T Aiee o SAfdih o1/ TTgeH o Nfaeero i AT
| Ffe fwiar et dteet w1 Fmior siT T 3aT 2 q foaskar fomr forelt stfafed @mra & stmafda 7 &1
FeeIe Higet ST g Tttt arer sAfafeh i/ SATgea oAt STl T S Soreft o wfiaw gareher giiara
Easul

AT et 3 ore

5.1

Tororat 38 aiiRTe-1 4 Sfcaia et ST il 3l TS alTg T3 STIUTeH (et SEdTerst o Seish I8 T
fferar swdmam TR Het afed Sed ol

5.2

ToroRT STTSTH S TH0T oh T ST qeheiTehT &THAT T TETH 4l

53

YRESHT il FHT ® SHf fashdl TROAT & SR IT9 UleR OSSRl o fou ffer
FEATS G 39 ST ¥iie 3 I Uerd SUER Ale S @i AavEd UerEed U
et /amTfers

54

TorshelT o ITH SATSTEAT9001 :2015 STHAT T TOTET STPATER JOMTet! et =eq) @it JrfEa
T 5T 3 ST st 8 T STEar & Rt S oo 3 |rer Sy fofam s )

TS o T SATSTHI 9001 T STSSHT 17025 AT fohegl oft JTd AHehT o TeATira SRR &
ST STHTOT- STEq AT 21T

5.5

HEATIHT, 1] T, T 3T AT STafer o SR forsha 3T STehToTt ST TSI T ST 4|

5.6

ek e o 5 Hifera oh earet o gwer foreft st @ fersht o skt o Sfter ot &1, gefen o fore &
Tomrer e g & i vt o afa i feufa o gt forerert foshar <t gt

5.7

TRRTE-1 T T HE % foTT SHTSATE oh STEATHI0T 6 AT-HT $27 XM /qehrt b fo et FaT foh ST

5.8

TSR (T (SITEIAT T AT FI AT (3T (3 ey e & SIfews & g 40 st @
U SRR TR T FEATE o fore witeror Rar (&t aRfara senrg 37t ot SeeiToeT o q6 weftehid
vegur wfsa (Tt (3T afefara wenrs st TemaaT ok weTq et wer fdid) weeT(|

e 2! TTHT ST o T& ST o G TRRTE-1 o1 e 7 o forg Sharg odiedor STTor-ot e & 2]

59

TorshelT AeTaTYelsh eI ST H o ¥ 03 JehBI 3l SHT & HUTT TR HHI JehIBI T HeaTo Tl

5.10

fershaT =g off sTraTa 3T foR wents uftweror yvmrarefierar o faearan it e 40 Himedst ae g

TS T FH e Sfaie TN hE, STEWEEE o WYl ¥ =AW 4 § 6 Wea(ul wier
raferft /feigath) ATt foh aearst o ure, &t ahfvat A2f A HIHT Ao hed Afed e It (hT Te= hl
STar|
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AT

HATSTHST 17025 THIVH ATt SRS T 8 TG el e Ta7 TSt g1 STRad fsied Johis &
TTEEIOT TR fieraT ot Hedro foma s

Ut TG 39 fershar T 2Tt SR 3 TSR SeT fofarT Sl

e TaT TSiEt T STRU TRRTRd SRS o qietor STeRfierar o Jeaie o folg sTravares wieor 37k
IUSHTT, ST TS A shl STUT T ST SGET LT BT T U7 U ohT ST Ut ShT ST
ST ITehT AT T e fershaT g foham sarm)

rlieToT Sferfer o ST B o qE wieror Sfsha deh, stewaTeTe wiier foig < forg seatfer i St S &
ST FEHfd ot S|

HITh WToRAT o STTEAR A STaHE TevT forshal o T T8 3= TTaR 3AaRIYH o Agrose &9 ¥ I Tq
T O fepaT STwnT 7R 7 Srferra: STl hi-he HIg o HIEHH U BT AR oh Fe W1 AT 5 hH
T HH 25% Y 3TFereh Tiora o 2Tq e wiiegor foram Strerm) forshar staremyent o foru e 31fi stamia wdieror
o6 TRYTOT TROTTH I RITOT SIETOT O ST AT ]

5.11
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Annexure-1

Sr.

No.

Description

Compliance
(Yes/No)

Introduction, Scope and Technical Specifications

Introduction: Space Applications Centre is planning to establish a
RF transparent Thermovac Capsule inside the shielded Anechoic
chamber to carry out Feed and small antenna subsystems high
power testing for space borne payloads. (Figure 1, 2, 3) The
major test requirement are:

» High Power Handling Test

» Multipaction Test

» Passive Inter-Modulation Product (PIMP) Test

Fully RF shielded Anechoic chamber is needed because radiation
mode high power testing of Antennas/Feed Systems inside metallic
thermo-vacuum chamber causes multiple reflections problems and
hence high power test culminate to infeasible and may lead
microwave health hazards.

RF transparent chamber placed in a shielded anechoic chamber is
the ideal situation for high power tests of antenna in radiation mode
considering the antenna RF performance and the safety of human
beings involved in the test.

Feed subsystem level testing shall be carry out for frequency range
from 1.0 GHz to 40 GHz. The Fully RF shielded Anechoic chamber
is to be realized with approximate internal shield-to- shield
dimensions (L x W x H) viz. 4.5m x 4.5 m x 4.5 m approximately
(Figure-3).

For high power testing in radiation mode, Thermovac chamber shall
be placed in the center of shielded anechoic chamber and chamber
inside walls be lined with high power absorbers with required power
handling capacity and to ensure maximum RF shielding. Anechoic
chamber shall also be covered by Floor, corners and back side of the
panels to achieve maximum shielding effectiveness.

The Fully RF Shielded Anechoic chamber is to be realized with:

» Lining of RF High Power Absorbers having excellent power
handling capabilities (15 kw watt/ m?)

» Minimum guaranteed reflectivity level to be ensured
anywhere inside the chamber should be @ 1.0 GHz: -35 dB
and to be ensured specifically at the place where device under
test is to be placed in the centre of the chamber, when high
power test or other test are carried out.
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» RF Shielded chamber shall be installed in the existing
available building. All ground support equipments and
accessories shall be kept outside the Anechoic chamber.

1.2

Scope of work:

Vendor shall design, fabricate, supply, Install, commission and
Validation of fully RF shielded Anechoic chamber, High Power RF
Absorbers, RF Shielded Door, Power Line and other Filters,
Penetration Panels, and other accessories (as per Table-A and B) etc.
work up to 40 GHz. If any items or its quantity which are not
mentioned but it is mandatory requirement to complete this project.
Vendor has to treat this offer as a TURN KEY solution. Partial
Solution is not acceptable.

Applicable Documents:

1. IEEE-STD-299(Earlier, MIL-STD-285), Antenna
Measurements for Enclosures, Electromagnetic Shielding,
1997.

2. MIL-STD-461E, Standard requirements for the control of
Electromagnetic Interference Characteristics of Subsystems
and Equipments, Aug, 1999

3. EN50147-1

Vendor shall prepare actual diagram with dimensions, quantity of
absorbers, other accessories and presented at vendor qualification
time.

1.3

Technical Specifications:

Operating frequency range: 1GHz to 40 GHz

1.4

Fully Shielded Anechoic chamber:

» Inside wall to wall dimensions

Without Absorber:4.5m(W)x4.5m(L)x4.5m (H)

DUT size (Max.): 0.4m(W)x0.4m(L)x0.7 m(H)
Bell Jar with Fixture Size: 1.4m(W)x1.6m(L)x1.7m(H)
Clearance all around Bell Jar:1.0m (W)

Glass Bell Jar: 0.5 m(diameter) x 0.8 m(Height)

Weight of Bell Jar Approximately =20Kg

YV VYV VY

1.41

Construction:

» Structure: Steel structure

» Shield: Sufficient thickness (2mm Minimum) of the shield
and should be non-corrosive.

» Frequency of shielding: 10kHz to 40GHz
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Standard: Shall fully comply with latest versions of IEEE 299
2006/ or EN 50147-1(1997), MIL-STD-461/462/285.
Modular or PAN type
Self-supporting totally independent from host building)
100 % dismountable for relocation
Upgradable for any shape modification (Reduction or
Enlargement)
The whole system should be supported by free standing steel
structural frame. The panels shall be made of hot galvanized
steel sheet with required thickness and non-corrosive.
» The chamber shall be installed on the floor with required
ground plane and necessary cable ducting on the floor
and the galvanized steel panels capable of bearing a load
of 1000 Kgs/m2.
» The homogeneity should be maintained between ground
plane and steel panels.
» The necessary leveling should be maintained i.e.< 3 mm per
3 meters cumulative in whole area.
» Chamber structural design should meet the seismic safety of
level 6.0 on Richter scale

YV VVVY 'V

1.42

Exterior finish materials:
» Fully galvanized metal shielding painted with anti-corrosion
paint.

1.43

Single Point Grounding:

» Complete structure will be isolated from the building floor
(i.e. to maintain the single point grounding configuration).
Grounding less than 1 ohm for best performance shall be
provided.

» Grounding requirements as per MIL-STD-1542B are to be
established in the RF Shielded Fully Anechoic chamber.

1.44

Shielding Effectiveness Performance:

SE Testing: Shielding effectiveness/attenuation test shall be
conducted twice, i.e. before the installation / fixing of the RF
absorbers inside the chamber and after completion of the chamber.

Field Components Frequency Attenuation
Electric Field 100 MHz >110dB
1 GHz >110dB
Plane Wave 10 GHz > 100 dB
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18 GHz >80 dB
40 GHz >80 dB
Leakage Test: vendor having capability to evaluation of H and E field
the leakage test .

1.45

Floor: Metal raised floor

» Minimum load capability inside the Anechoic Chamber 1000
kg / m?

» Height of the raised floor of the chamber will be minimum
150mm in order to integrate running metal cable ducts. It
must be corrosive protected

» Anti- moisture mat should be provided under the shielded
floor to avoid ingress of moisture/against raising humidity
and electrical insulation.

» Flooring should be made of Anti-Static vinyl tiles / ESD
flooring and also should be covered by a ground plane made
of same materials as of the shielded panels for homogeneity.

1.5

High Power RF Absorbers (Pyramidal and Flat):

Design:

» High Power absorbers should cover all the four sides of
chamber Walls, ceiling and Floor of the shielded chamber
including metallic fixture of bell jar.

» The absorbers shall be state-of-the art technology to achieve
best performance for High Power radiated testing
applications.

» It should be standard make from a reputed manufacturer, and
honeycomb structure made out of high fire retardant
material, allowing ventilated air throughout the structure to
withstand illuminating power capabilities.

Frequency Range:
» High Power absorbers should cover complete range of
frequency from 1.0GHz to 40 GHz, and provide the highest
performance at normal incidence angle.

Main Features of High Power Absorbers should be:

» Hfollow, pyramidal, honeycomb structure material allowing
free circulation of air for quick heat dissipation
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» Power Handling capabilities: Must handle 15 kW/m?
(Without Air Flow) and Higher power with forced air

» High fire retardancy properties as per the DIN4102 / Class
B2 standards: (Vendor shall provide the test certificates).

» Stable and Withstands temperatures up to 170° C

» High heat dissipation through natural convection or forced
air ventilation

Guaranteed Reflectivity Performance:
@ 1.0 GHz :-35dB

@ 3.0 GHz :-40 dB

@ 6.0 GHz :-45 dB

@ 18.0GHz : -50dB

@40.0 GHz : -40dB

Proposed Size and Type:

Walls : 18" Pyramidal
Ceiling : 18" Pyramidal
Floor : 18" Pyramidal
Corner : Flat (1 inch thk)
Area Covering Bell Jar Fixture : 18" Pyramidal

Other Factors of High Power RF Absorbers:

» High power absorber material should be non-hygroscopic,
nontoxic, should not produce poisonous gas.

» It should be manufactured under the quality assurance and
ISO-9001 guidelines. (Provide Certificate)

» All absorbers shall be tested at its critical design frequency
range prior to shipping to project site to demonstrate
conformance to the performance. The test report shall be in
the absorbers shipment. SAC, Ahmedabad
scientists/Engineers will inspect during acceptance testing.

» Should be RoHS/ REACH compliant (Provide certificate).

» It should maintain its rigidity, stable RF and thermal
performance over time

» High Power Absorbers Life: Minimum 10 years

» Operating Conditions:

Temperature : 0 to +170deg.
Relative Humidity : 55% RH, +5%

» Vendor should provide In-house test reports of qualification
test data on some sample absorbers from given purchase
order lot.

1.6

Shielding Door:




SPACE APPLICATIONS CENTRE
INDIAN SPACE RESEARCH ORGANISATION
AHMEDABAD - 380 015

» Double Leaf swing door:

» Clearance Opening: Min. 2.7-meter x 2.7 meter(WXH) With
Interlock Switch

» Type: Electric latching / Unlatching assistance /Actuation
/Numetic

» Contact System: Blade Contact Door

» It should comply with all the requirements of shielding
specifications.

» Construction should be sturdy for everyday use (>400,000)

opening

Very strong mechanical construction to guarantee long term

performances.

It should be extremely convenient & handy opening/closing

It should have protected against the corrosion.

Door should be delivered with a maintenance kit.

Drawings/Data Sheet/Technical Specification shall be

provided

A\

YV VY

1.7

Honeycombs: Application: (Wave guide Air Vents for Heating,
Ventilation and Air Conditioning)

Size: 500mm x 500 mm

Should have the cut off frequency of 40GHz.

Its design should be of modular bolted system type for easy

replacement and should be equipped with interface flanges

for HVAC duct connection/fans.

» Should be easily removable and fitted for maintenance
purpose without affecting SE.

» Honeycomb vents design should meet/withstand the required

air in and outflow and attenuation characteristics.

Y V V

1.8

Access Panels:

Application: The shielded chamber shall be provided with feed
through panels enabling the equipment inside to be connected with
equipment outside.

Wall mounted connector panel:
» Size of the panel: 400x 400mm
» Material: Connector panels will be made of hot
galvanized steel (2mm thick).
» Connectors: N, BNC, TNC, SMA, K type (40GHz)

Floor Connection Panel:

» Size of the connector panel: 18”x18”
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» 6 duplex Fiber optic feedthrough with 40GHz cap,
» 100mm Multipurpose feed through

Note: All cables & connectors must have low loss performance
procured from an international reputed manufacturer.

The connector panel must be covered by appropriate mechanism
with handle and this panel must be installed in fixed condition. All
connectors and sockets to be clearly identified with references
numbers and lay out electrical drawing shall be provided.

All the connectors/Wave guide should have
» Low RF attenuation.
» Clear space for connectors should be provided.
» Factory test certificate shall be provided.
» The certificate of Compliance should be produced
from all OEMs for the connectors used.

1.90

Cables and cable ducts inside the chamber:

» All the cables and connectors should have low loss
performance and shall be procured from reputed companies.

» All ducts for the power lines, telephone lines & measurement
cables shall be installed below the raised ground plane.

» All conduits should be metallic GI base.

» Separate power ducts for high power & low power shall be
provided.

» Data sheet / technical specification shall be provided along
with the offer.

» Factory test certificate shall be provided.

2.0

Filters:

» Filters (Power Line and signal) for supporting testing of
DUT.

Design: RF-tight case made of stainless steel.

» The filters must offer an insertion loss of 100 dB from 14 KHz
to 40 GHz both for CM & DM according to MIL-STD-220A
and shall not deteriorate the overall shielding performance of
the chamber.

» The filters must be real separated lines in order to avoid any
troubles and performance problems due to common core
design.

» The filters should be compliant to MIL-STD- 220A and
CISPR17 for shielding and insertion loss.

» Grounding point shall be closer to the power filters.
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Connectors: Screw / Nut type.

The number and type of filters shall match the proposed
distribution for achieving best performance of the test facility.
10 230V AC, 50Hz, 2 lines (10+ neutral), 2x16A

19 230V AC, 50Hz, 2 lines (10+ neutral), 2x32A

DC 250V, 2 lines (Positive+ negative), 2x 32A

Control room:

To support telephone or any Fire detecting sensors, LAN
interfaces without degrading the performance.

4 Line, LAN, Analog telephone filter

The vendor may propose the best filters for different signal
interfaces among Shielded Anechoic chamber

Air conditioning:

» Shielded Anechoic chamber shall have Air conditioning
system. Space Applications Centre shall provide the require
Air-conditioning.

2.1

» Vendor shall provide ingress/outgress ducts which shall be
house for outside connections with the parent building or
room. Connecting the Air-conditioning from the ducts to the
chamber shall be the responsibility of the supplier.

Lamps:
For Illumination:

» LED/Metal Halide / non jamming halogen lamps / indicate
other types with lamp control unit (best suited for high power
radiation applications) for Shielded Anechoic chamber.

» Lamps shall be Zero interference and should have Sufficient
illumination

» Four no of lamps at suitable locations shall be provided and

2.2 life of the lamps > 10,000 hours each.

» Lamps will be equipped with necessary reflection material
and domes. No additional temperature or heat generation
inside the chamber due to lighting.

Signal Lamps:

» The signal lamps shall be fixed above the doors.

» Test in Progress Lamp shall be provided outside of door.

» Fire Alarm Lamp shall be provided outside of door.
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Emergency Lighting:

» The emergency light system in the chamber must be emission
free.

» Shall be installed above the personal entrance doors to the
Shielded Anechoic chamber with battery powered for
minimum 1 hour.

» All the fittings shall be from an international reputed
manufacturer.

Electrical requirements:

Power Outlets: 10 Nos
» Single phase 5A/15A outlets shall be provided inside
Shielded Anechoic chamber. The outlet shall be compatible
for Indian type of requirements
Electrical distribution box: MCB, etc.:
» The chamber shall be fitted with a main switch board with
appropriate protections (Circuit breakers etc.).
» The Electrical distribution boxes should be located inside the
chamber for easy access. The electrical distribution must offer

2.3 MCB and RCD protection for each circuit.

» Power has to distributed to power the DUT, CCTV,
illumination system etc. independently.

» The type of sockets, the quantities (to be supplied) and the
locations are to be determined during final engineering
process by mutual agreement.

» Separate shielded metal turnings for RF cables and electrical
installations are to be provided.

» The earthing design requirements shall be provided by the
Vendor.

Smoke detection and Fire Alarm System:
» Shielded Anechoic chamber should be equipped with a
24 smoke and fire detection alarm system.
' » Auto cutoff for switching off the mains at the panel
when the smoke/fire is detected.

» A manual fire extinguisher should be provided within

chamber
CCTV & Monitoring system:
25 CCTYV Cameras:

» CCTV System with Two (2) digital cameras (PTZ) shall be
provided and installed for Shielded Anechoic chamber

10
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» Digital camera shall be EMI shielded for 20V/m up to 40
GHz, best suited for high power shielded chambers.

» High resolution preferably Full HD resolution, zooming and
event recording. Remotely controlled tilt and zoom.

» LCD monitor shall be provided and installed within the
Control Room in the separate rack for viewing the subject.

» Fiber optic or LAN connectivity & remote controlled via
PC to be provided.

Monitoring System:

» LCD monitor shall be provided outside the chamber and
within the parent building to display through LAN OR fiber
cable the information from the chamber.

3 | Delivery, Installation Schedule
» Delivery, installation, commissioning and acceptance of
entire system as per Annexure-I shall be completed within
Four months from date of acceptance of purchase order.
3.1 > Address: SAC, ISRO, Ahmedabad
» Vendor shall provide plan for the Fully Shielded Anechoic
chamber.
» Acceptance Test Plan:
Test has to be carried out for full-load conditions. In this
39 corcl)ditions, it should meet the specifications as per EOL.
r
Vendor have specified own test Metrix.
4 | Warranty Terms
» Ons-site Standard Warranty: One Year
High power RF Absorbers material
» Performance Warranty: Five Years
1. High Power Absorbers
4.1 2. Shielding effectiveness performance of the chamber
» Standard warranty: Two Years
On Accessories / Components Used for chamber
Warranty shall start from the date of acceptance of the entire system.
Vendor shall supply replacement of spare/item of same make and
model against faulty component during warranty. In case the
49 manufacturer discontinues any model, Vendor shall supply

spare/item with higher model of supplied make and better
specifications at no extra cost and ensure the integration within the
system.

11
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General Terms & Conditions

5.1

Vendor shall submit line-by-line compliance statement of all
requirements mentioned in this Annexure-I with duly signed and
having company’s stamp on each and every page of tender
document.

5.2

Vendor shall show their technical capability at the time of OEM
Presentations.

5.3

Project is Turn Key solution so vendor shall include all require
accessories like fixing arrangements for High power absorbers
,Shielding Tape , GI Sheet and other accessories etc. required
during installation .

5.4

The vendor should have an ISO9001: 2015 or latest Quality
assurance system. All materials are to be manufactured at works
under QA procedure and released with manufacturers Certificate of
Conformity.

Accreditation certificate from accredited Laboratory of ISO 9001 or
IEC 17025 or any known standards must be submitted at the time of
offer.

5.5

During installation, commissioning, acceptance and warranty period
vendor shall use their tools and equipment.

5.6

SAC shall not be responsible for the loss of life, injury of vendor
personnel at the time execution of purchase contract at SAC premise
due to any reason. In the event of the damages to SAC property the
responsibility shall be solely rest with vendor.

5.7

For each items of Annexure-I, Data sheet / technical specifications
shall be provided along at presentation of EOI.

5.8

Vendor shall provide Test Reports & Documentation viz. (a)
Manufacturers QA Certificate of Conformity, (b) Test reports for RF
absorbers reflectivity performance upto 40 GHz for conforming the
SAC specified performance, (c) Acceptance Test Procedure (ATP)
before Installation of the Shielded Chamber and Acceptance Test
Report (ATR) documents after Installation of the Shielded Chamber.
For each items of Annexure —I Factory Test certificate shall

be provided before sending the material to SAC. At

Installation time.

5.9

Vendor shall submit details of at least 03 chambers, successfully
installed and validate similar chambers.

5.10

Vendor should also have assured Chamber shielding effectiveness
performance shall be guaranteed up to 40 GHz.

Minimum 4 to 6 critical test positions / points (i.e., Near doors,
penetration panels including the honey comb vents and corners or
the chamber) shall be identified in consultation with Space
Applications Centre, Ahmedabad before performing the SE test.

12
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Validation of shielding effectiveness of the shielded Anechoic
chamber shall be carried out by an internationally accredited
external third party agency with ISO 17025 certification.

The sole responsibility lies with the vendor to whom the purchase
order shall be awarded.

The third party agency should make his own arrangements in
bringing the test and measurement equipment, calibrated antennas
required for the evaluation of shielding effectiveness of RF shielded
chamber. The third party agency details shall be provided and cost
towards the same shall be borne by the vendor.

A test procedure shall be proposed and agreed by SAC, Ahmedabad
test points & test methodology prior to start.

Fire Retardancy Test as per standard procedure shall be carried out
on randomly picked sample of High Power absorbers at vendor’s
place and it shall be through video conference mode preferably. This
511 | testshall be carried out after fabrication of at least more than 25 % of
total contract quantity of absorbers. Vendor shall supply Test Results
and Test Certificate of Fire Retardancy Test carried out on
Absorbers.

The certificate of conformance/Compliance should be produced
5.12 | from all OEMs for the items/materials used in the construction of
the chamber.

6 Vendor qualification Criteria:

Vendor must provide point by point compliance to scope of work,
technical specifications and acceptance plan mentioned in request

6.1 | tor EOL

Vendor has to treat this offer as a TURNKEY solution. Partial
6.2 | solution is not acceptable

6.3 Vendor must be well experienced in this type of work.

Vendor must have minimum Rs. 3 crore average financial turnover
6.4 | inlast 03 business years.

Table-A: List of deliverables of Shielded Anechoic chamber with
High Power Absorbers and other Accessories

13




SPACE APPLICATIONS CENTRE
INDIAN SPACE RESEARCH ORGANISATION

AHMEDABAD - 380 015

Sr. . . Required Qty
No Item Description Nos
Fully Shielded Chamber
Dimensions:

1 01 Nos
Internal wall to wall dimensions of the room chamber:
4.5m(L)x4.5m(W)x4.5m(H)

High Power RF Absorbers
1. 18 Inch Pyramidal 232
2 2. Flat Absorbers 128
(1 Inch Thickness)
Note: 02 Nos Each is type is consider as a spare
Swing Door

3 | 2.7m(L) x 2.7m(H) 01 nos.

4 | Honeycombs 500mm x 500mm 04 nos.
Wall Mounted RF Connector Access Panels
400mm x 400mm

I. N Type
5 2. SMA Type Oiafé‘;ls'
3. TNC Type
4. K Type
5. BNC Type

6 | Floor Connection Panel 01 nos.

7 | Cable and Cable duct 01 nos

8 | Filters 08 nos.

. e 01 nos.

9 | Ingress/ Outgress Ducts for Air conditioning cach
Lamps

10 1. Ilumination Lamps (04 Nos)

2. Signal Lamps (01No), Inside 06 nos.
3. Signal Lamps (01No), Outside
1 Smoke detection and Fire Alarm System: 01 10s.
12 CCTV & Monitoring system: 02 n0s.

14
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To be

13 | If any additional item/s required. specified by
Vendor

Table-B: Installation & commissioning of Shielded Anechoic chamber
with High Power Absorbers and other Accessories of entire system

Sr.
No Item Description Qty

Acceptance testing (SE Testing, Leakage Testing etc.) Test 01 Lot
Results and Test Report.

Installation & commissioning of Fully Shielded Anechoic 01 Lot
2 chamber with High Power Absorbers and other Accessories
of entire system

15
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Figure 1.0 Proposed Sketch of Shielded Anechoic Chamber Test Facility

(for reference only)
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Figure 2.0 Proposed Dimensions of Shielded Anechoic Chamber Test
Facility along with belzar and its Fixture Covered with High Power
Absorbers all around)

17




A SPACE APPLICATIONS CENTRE
Fwl |is7E INDIAN SPACE RESEARCH ORGANISATION
AHMEDABAD - 380 015

Figure 3.0 Proposed Shielded Anechoic Chamber Test Facility
(With Double Door Opening)
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