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- The status of the 18 cm RadioAstron receiver

The 18 cm RadioAstron receiver had been produced in compliance with "Memorandum of
Understanding” between Australia (CSIRO) and Russia (ASC FIAN, former IKI) that was
signed in 1987.
As a result, the engineering model, two flight models (FM1, FM2) and two test sets had been
delivered to the ASC.
Each model has the following parts:

1) low noise amplifier (LNA);

2) receiver box;

3) DC-DC converters produced by Russia.

The engineering model of the receiver had been integrated to the engineering model of the space
radio telescope, and it had passed the radio astronomical test in the Pushchino successfully in
2003.

Flight models were delivered in July, 1994 to the ASC.

Flight model FM1 has the following parts:
1) LNA MY-18, serial number Ne PN 01-0252A, factory number Ne FM1;
2) receiver box KRT-18, serial number Ne PN 17660-01, factory number NeFM-001;
3) DC-DC converters IVEP1 and IVEP2, factory number Ne05.

Flight model FM2 has the following parts:
1) LNA MY-18, serial number Ne PN 01-0252A, factory number NeFM2;
2) Receiver box KRT-18 serial number Ne PN 17660-01, factory number NeFM-002;
3) DC-DC converters IVEP1 and IVEP2 factory number Ne(6.

Manufacture date of the both flight models is April, 1992, operating time is five years.
Manufacture date of the DC-DC converters is June, 1990, operating time is five years.

Testing (short functional test) of the flight models was carrying out every year periodically.

Decision about carrying out of work for prolongation of the operating time was accepted in July
2003. See Appendix 1. Within the bounds of this work we have made a contract with the former
firm for producing new DC-DC converters for 18 cm RadioAstron receivers, and the test
program draw up. See Appendix 2.

The test was carried out in November — December 2004 with beneficial effect.

Decision (See Appendix 3) about prolongation of operating time untill 2007 was made taking
into account following aspects:

the positive results of the test,

no indications of degradation output parameters were found,

life time of the electronic components is more then twenty five years,

calculated safety factor is 0.9987,
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v"according to the point of view of the designers the safety factor is not changed during the
storage period, See Appendix 4,

v'at the moment the 18 cm RadioAstron receiver is worked out 4 % of the active functional
time only,

v new DC-DC converters are produced.

The 18 cm RadioAstron receiver FM1 had been integrated to flight electronic complex of the
RadioAstron in November 2006.

We have made the above mentioned test in order to prolong the term of the operating time

up to 2011.



Appendix 1
Astro Space Center
Russian Academy of Science
May 2008

A decision for prolongation of the appointed parameters of the devices
of the Project “RadioAstron” scientific complex (in Russian):

Pemienne o nposegeHuu padoT 1o NPOAJICHHIO HA3HAYEHHBIX N0Ka3aTeJIeH
NPUOOPOB HAYYHOI'0 KOMILIEKCA
npoekra «PagnoAcrpon»

1. OcHoBaHue 1J1s1 NPOBeAeHUS PA0OTHI

ITpoext «Cnextp-P» ocymectsisercs B pamMkax PenepalbHON KOCMUUYECKON POrpaMMBbl.

K nacrosmemy Bpemenu miis psia jieTHelx npudopoB KPT rapanTuiinbiii cpok ciyObl,
yKa3aHHbIH B JOKYMEHTAllMM Ha MpuOopsl, 3akoH4mics. HoBbIil cpok 3amycka, opuIragibHO
o0bsaBierHbsiii POCABUAKOCMOCowm B 2002 1., - 15 mapta 2006 roza.

B cBsa3u ¢ stum rapantuu pabortocrnocoOHocTH JeTHbIX npudopoB KPT  momxHbI
pacrpocTpaHaTbcsi MUHUMYM 10 cepeaunbl 2009 1. Hcnonp3oBaHMEe TEXHOJIOTHMUECKHX
npu6opoB KPT ¢ OKOHUMBIIMMUCS CPOKAMHU I'apaHTUH Ha BCEX BUAAX HA3€MHBIX HMCIBITAaHUN
onpexensercs Pemenuem ot 11 utons 1999 rona.

2. Hean padoTtsl

[{enbto paboTHI ABISETCS ONpEENIEHNE BO3MOKHOCTH MPOAJIEHUSI CPOKOB CITYKOBI JIETHBIX
nprOOpPOB, U3TOTOBJIEHHBIX U ocTaBieHHbIX B AKI] ®MAH.

3. Kparkasi XapaKTepHCTHKA U3/

Jletnsie mpubopsl mocne nocraBku B AKL] mpouumn BXoJHONH KOHTPOJIb M aBTOHOMHBIE
HUCIIbITaHUA. HpI/I60pI:I HaxogdaTCsd Ha XPAHCHUHM B YIIAKOBOYHLIX AMNMMKAaX B HOPMAaJbHBIX
KIIMMaTHYECKHUX YCIOBHSX.

4. 3aKa34MK U HCIOJHUTEIH PadOTHI

3akazunkom padots aBisercss POCABHUAKOCMOC, a ucnonnutenem —AKI[ ®UAH.



5. OcHoBHBI€ 3TaNbl PA00THI M CPOKH MX MPOBEIEHUS

HaumenoBanue pa®oT U CpoKH UX MpoBeAeHU MpecTaBieHbl B Tabmume No 2.

Taoauma Ne 2

NeNe HaumenoBanue pador Cpoxu ucnosHenus *)

1 | Beimyck cXeMbl, OIpENeNsIomEend  IapaMeTpsl
HaJIeKHOCTH JICKTPOHHOTO HAyYHOTO KoMIuiekca. | OkTa0ps-aexadps 2003r.
Pacuer BO3MOXHOTO yBEITHUYEHHS! CPOKOB CIYKOBI
pUOOPOB.

2 | COoop nmanHBIX 1O OTKazaM M HeucnpaBHocTsM *) | Okta6ps 2003 r.
COOTBETCTBYIOLIMX TEXHOJOTHYECKUX OOpa3LoB U
[IpOTOTUNIOB.  BplpaboTka  pekoMeHJaluil 1o
IIPOBEJEHUIO0 ABTOHOMHBIX MCIIBITaHUM.

3 | CocraBnenue Ilporpamm aBTOHOMHBIX HcnbiTaHuil | HosOps 2003 r.
JUTSL K&XKI0T0 mpudopa.

4 | CocraBneHue KaJICHAApPHOr O mnaHa-rpaduka | Jexadps 2003 r.
MIPOBEACHUS UCTIBITAHUI.

5 | ABTOHOMHBIE UCTIBITAaHUSI TPUOOPOB SuBapb-mapt 2004 r.
(knuMmaTHueckue, Mmexannueckue, SMC u nip.)

AHanu3 COCTOSTHUS MTapaMeTPOB MPUOOPOB
6 W OPOTHO3 UX JIETPAJIalliy ISl TOATOTOBKH Anpens 2004 1.
Perrenust o mpoyieHNN CPOKOB CITY>KOBI MPUOOPOB.

7 | Beimyck pemieHust o nIpoaJieHuu (WM HET) CPOKOB Ampers 2004 T
CIIy>KObI IPUOOPOB. P '

*) Ilpumevannsi: 1) Ilox orkasom B padore mpubdopa MOHMMAETCHA OTCYTCTBHE HJIH
BBIXO/J 32 Ipefejbl HOPM CHIHAJA, BbI3bIBAIOLEr0 HEBO3MOKHOCTH €ro
HCIIO0JIL30BAHMA N0 QYHKIMOHATBHOMY HA3HAYCHHIO.

2) Ilon HeucmpaBHOCTBIO B paboTe MpuUOOpa MOHWMAETCS OTCYTCTBUE
WIM BBIXOJ 3a IIPEJENbl HOPM CHUTHAJIa, HO HE BBI3BIBAIOIIEIO HEBO3MOXHOCTHU
(GYHKIIMOHUPOBAHUSI IPYTUX IPUOOPOB KOMILIEKCA.

[To pe3ynpTaTaM aBTOHOMHBIX MCTIBITAHUN TPUOOPOB MPOBOIUTCS OLIEHKA UX COCTOSIHUS U
Ha 3TOI OCHOBE BBIMTycKaeTcs Pemienue o mpojyieHnu (UK HET) CPOKOB CITY:KOBI IPHOOPOB.

6. UcTounnk puHAHCMPOBAHNMS W OPHEHTHPOBOYHASI CTOMMOCTb padoT

@uHaHcupoBaHMEe — OmOJUKETHOE, 3a c4eT cpeactB dDenepanbHOM KOCMHUYECKON
nporpaMmmbl POCABMAKOCMOCa 1o teme «Crnextp-P».

OpueHTUpOBOYHAS CTOUMOCTB PadboT ¢ okTsA0ps 2003 1. mo mapT 2004 r. BKIIFOUYUTENHHO
10 U3JI0)KEHHBIM B IaHHOM pellleHnu MepaMm coctaisieT 800 Toic. pyoOiielt.

PaboTel 1m0 ompeneneHuio BO3MOXHOCTH MPOIJIEHHS CPOKOB CIYXObl MpHOOpOB
BKJIFOUMTH B [ 0Cy1apCTBEHHBI KOHTPAKT.



The Test Program

1. Functional tests Level 1.

Functional tests has to performed in normal environmental conditions:

v’ temperature: 20+5°C.
v" humidity: <80%.
v' pressure: 1013+50 mbar.
1.1 Functional tests —details
1.1.1. Isolation test
1.1.2 Initial operational checks
1.1.3 Check joint test
1.1.4. Check channel compatibility
1.1.5 Check tone injection channel
1.1.6 Check control commands
1.1.7 Check heater protection
1.2 Read P-KRT-18 monitoring channels
1.2.1 Analog total power
1.2.2 Digital total power
1.2.3 Temperatures
1.3 LNA MY-18 bias parameters
1.4 Power supplies output voltage
1.4 Heater power protection
1.5 Read Test Set monitoring channels
1.6 IF total power
1.7 Input currents (27 v supply)
1.8 In-rush currents (27 v supply)
1.9 Measurements of receiver parameters
1.9.1 IF output level
1.9.2 Bandpass of receiver
1.9.3 Receiver stability
1.9.4 Receiver noise temperature using hot/cold method
1.9.5 Calibration of the noise sources

1.9.6 rms noise fluctuations by statistical method

Appendix 2.



2. Functional tests Level 2 (At 5°C and 40°C ambient temperature; 27 V max and min)
2.1 Read monitoring channels
2.2 Gain stability over 1000 sec period
2.3 Noise sources levels
2.4 Current consumption power supply parameters
3. Electro magnetic compatibility tests
3.1 Permissible emission from 18 cm Radioastron receiver

3.2 Electromagnetic susceptibility levels for 18 cm Radioastron receiver



Appendix 3
Astro Space Center
Russian Academy of Science
May 2008

The decision Ne 92-05 of March 11th, 2005 about
prolongation of service life of the on-board flight devices
(in Russian):

Pemenue Ne 92-05 ot 11 mapTa 2005 r. 0 npo/JIeHHH CPOKA
CJIy:KO0bI JIeTHBIX MpuOopoB npuemHuka II-KPT-18 Ne PM001,
Ne PMO002, nmpoexra "PagnoActpon"

B cootBercTBuu ¢ Pemennem Ne58 ot 21.07.03 r. AKL[ ®UAH B
nepuoa HosO0pb-Aekadbpby 2004 r mpoBeaensl pabotel (Dtamsl 1 U 2) mo
NPOJICHUIO Ha3HAYCHHBIX MOKa3aTeledl mpubopa HAaydHOTO KOMILIEKCA
AKK "Cnextp-P" npoekra "PaguoActpon" - 1eTHbIX MOj€NEl pUEMHUKA
I[I-KPT-18 NePMO0O1, NePMO002, 1992 roma wu3rotoBjieHHsA. PaOoTbl
IPOBOJMIIUCE B COOTBETCTBMM C JoKymeHToM 'lIporpamma paGor B
o0ecrieueHre MPOAJICHHUSI CPOKOB CIYXKOBI MITATHBIX OOPTOBBIX MPUOOPOB
KHA" ot 24.05.04 r. Ilo pe3ynbraraMm IHpOBEAECHHBIX PabOT COCTABIIEH
"OTueT MO MPOBEACHUIO MEPONpPHUATHH B cooTBeTCTBUM C IIporpammoii
paloT MO MPOJUIEHUIO CPOKa CIIYKObI MITaTHBIX O00pPTOBBIX MpudbopoB KHA

npoekra "PagnoActpon". OdopMieHbI COOTBETCTBYIOIINE IPOTOKOIIBI.
YuuteiBas 4To:

1) TloxyueHbI HONOKHUTEIbHBIC PE3YIIbTATHI UCIIBITAHUH,
2) OTCYTCTBYIOT SIBJICHHS JETPaJallMi BBIXOAHBIX TapaMeTPOB
pubopoB,
3) cpok cayx0b1 OPU, BXomsIIMX B coctas mpuOopoB He MeHee 20 Jer,
4) pacueTHbIii K03 dureHT HaxexHoct nmpudopa [1-KPT-18
coctasisteT 0.9987,
5) ycIoBUS XpaHEHHUS - TPAHCIOPTHAS Tapa U3rOTOBUTENS C
IUIACTUKOBOM BHYTPEHHEH
YIIAKOBKOM B HOPMAIBHBIX KJIMMATHUECKUX YCIOBHUSX,
6) mapaboTka mpubopa coctariseT 4% BpeMEHH aKTHBHOTO

(GyHKIIMOHUPOBAHMUSI,



7) B 2005 roay u3roToBI€HBl HOBbIE HCTOUHHKH BTOPUYHOTO
anekrporutanus (MB3IT BY),
BXojsmme B coctas npuodopa [1-KPT-18.

IIpuHumaercs peuieHue:

[TpoanmuTh cpok ciryx0blI ITaTHBIX Mojenei npudopa [1-KPT-18 Ne PM001,
Ne PMOO02 no 2007 ropa.

Buectu cooTtBeTcTByto1IME 3anucu B @opmysisipsl mpudopa.



