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This constitutes the final report under Contract No.
21ST-08011-4-2297, Serial 0ST84-00133, titled "Paxsat
Concept for Arms Control and Disarmament Verification
in OQuter Space".

The contract was carried out by the Satellite and
Aerospace Systems Division of Spar Aerospace Limited,
with a major subcontract to Philip A. Lapp Limited who
in turn were supported by the Canadian Center for Arms
Control and Disarmament.

The report is presented in two volumes. Volume I is
the main body of the report compromising of sections 1
through 10.0. Volume 2 is the appendix of the report
and contains Appendices A through D.

The material on Space Assets and Weapons Analysis
presented in Volume 1, section 2.0 and, on the ’
operational aspects of the Paxsat concept presented in
section 4.0 of this report, are the effort of Philip A.
Lapp Limited. Additionally, the resources of

Philip A. Lapp Limited generated the material on the
ground based and space based optics capabilities
presented in section 6.0. Section 3.0, the Political/
Legal context for a Paxsat type mission is the effort
of the Canadian Center for Arms Control and
Disarmament. Remaining sections of the report
including the Artificial Satellite Log of Appendix A
were generated by the Satellite and Aerospace Division
of Spar Aerospace Limited.

The contract was monitored for External Affairs Canada
by Mr. Ron ClemlInson and for Supply and Services Canada
by Mr. Louis Cloutier, The monthly reviews and reports
were made to an ad-hoc committee of DND, DEA, EM&R and
DOC personnel chaired by Mr. J. Ray Marchand of the
Interdepartmental Committee on Space.
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APPENDIX A

SATELLITE LAUNCH SUMMARY 1980-1983 AD




SARELLETE HAME
(NTERKATIONAL DESIGNATION

COUNTRY

PROJECT DIRECTORATE
MISSION CIVIL 7 MILITARY
BESLENATION

KIS510K PURPOSE

LAUNCHE DATE
LAUNCH SITE

LAUNCH YEHICLE

ORBITAL PERIOD

PEREBEE MEIGHT OF AN QRBIT
APOBEE HEIGHT OF AN GRBLT
URBTTAL GNCLINATION
SEN[-MAJOR 8IS OF AN ORBLT
ECCENTRICLTY

RIBHY ASCEWSION ‘RRTE

GEDSYNCHRORGUS

URBITAL POSITIQN
H15510M SERTUS

MISSION STATUS DATE
REMARKS

HARNING

KEY FOR THE SATELLITE LAUNCH SUMMARY §980-1983 AD -

THE JOENTEFIER BY WHICH A SIVEN SATELLITE 15 KNOWN.

THE ENYERNATIONAL TELECOMNUKICATIONS UNJOW IDEMYSFIER MUMBER AGSIGNED TD ALL SPACECRAFT THAT ARE LALNCHED.

THE NUMBERS RUN SERIALLY EACH YEAR ACCORDING T THE VINE OF LAUNEH. MULTEPLE LAUNCHES ARE INDICATED BY & LETTER 8,L,0, etc.

THE SPECIFIC COUMTRY DR INTERNATIBNAL AGENLY WHD OMNS THE SATELLITE.

THE NATIONAL DR INTERMATIDNAL AGEMCY WHO WAS RESPONSTBLE FOR THE PROCURENENY OF THE SATELLITE.

f BESTONATOR WHICH DEFINES WHETHER THE SATELLIFE 5 USED FOR NON-MILITARY DR ATLITARY PURPUSES. -
h SATELLITE HAS BEEN DEFINED TO BE MILITARY FOR SHARED PAYLOAD SPACECRAFT. CAUTION SHOULD BE EIERCISED FOR SOVIET SPACECRAFT DESIGMATORS DUE TO A LACK OF DETAILS.
& FIVE LETTER COUE DEFINED BY AUTHOR OESTGRATING THE FUNCTION OF A SPACECRAFT SEBUCED FROM REFERENCES EONSULTED, !
CAUTION KEEBS TD BE EXERCISED WITH KILITARY SPACECRAFT AND IN PARTICULAR ELINTRECON,RABAR SPACECRAFT CLASSIFICATIONS.

LAUNCHED DATE OF THE SATELLETE AS ACCERTED BY YHE 1T

A THREE LETTER CODE DEFINING THE LAUNCH SITE EWPLOYED TO LAUKCH THE SATELLITE.

ARY - AKTUBINSK-KAPUSTIN YAR (USSR}  CSG - CENTRE SPATLAL BUYANAIS (FRENCH GULANA}

BAI - BAIKONUR (USSR KSC - KAGOSHINA SPACE CENTRE [JAPRN}

PLE - PLESETSK [USSR) TS0 - TANEGASHINA SPACE CENTRE {JAPAH}

ETR - EASTERN TEST RANGE (LSH) 856 - SRIHARIKOTA SPACE CEWTRE (INDIA) o
WIR - BESTERNW TEST RAWGE (LSA) JGN - JUIBURN (CHINA) !
THE LAUNCH VEHICLE USED TD LAUNCH THE SATELLITE.

THE LENGTH OF TEME EXPESSED IN HINUTES FOR A SRTECLITE T0 COMPLETE ONE ORBIT ABOUT THE EARTH,

THE HEIGHT HEASURED TN KILDNETERS AT LLOSET APPROAEH OF THE SATELLITE 10 THE SURFACE DF THE EARTH.

THE KETGHT HEASURED IN KILOMETERS AT FARTHEST EXCURSION OF THE SATELLITE FROM THE SURFACE OF THE EARTH.

THE RHGLE MEASURED LN DEBREES THAT THE PLANE OF AM DRBIT SUBTENDS WITH RESPECT 10 THE EBUATORIAL PLANE OF THE EARTH.

ONE-HALVE OF THE LONG AXIS OF THE ELLEPTICAL URBLT.

DISTANLE FROH THE CENTER OF AN ELLIPSE T0 ITS FOCUS DIVIGED BY THE SERI-HAJOR ALIS.

THE RATE OF PRECESSION OF THE RIGHT ASCEMSTON OF AN OREIT CAUSED BY THE KGh-SPHERICAL SHAPE OF JHE EARTH.

R VALUE OF APPRONIMATELY +1.0 DEGREES FER DAY 1S INDICATIVE OF A SUN-SYNCHROMQUS ORBLT.

THE LOKSITUBE OF THE SPACECRAFT RERSURED FASTWARDS FRON EREEHNICH HODULUS 350 DESREES.

A VALUE OF 361 IMDICATES THAT THE POSITEON L5 UNKHOWM TO THE AUTHOUR.

A THREE LETTER COBE DEFENINE THE STATUS OF THE SPACECRAFT IN TS ORRIT.

BEC - DECAYED. RE-ENTERED THE EARTH's ATAOSPHERE.

REC - RECOVERED. RETREIVED BY AGENCY WHO LAUNCHED YHE SATELLITE.

UED - DE-ORBSTED. PLACED INTD ALTERNATIVE DRBIT FOR INTEWTIONAL RE-ENTRY.

JOF - IH-ORBIT FAILURE, FATAL HECHANLSM FRILURE ON SPACECRAFT DR UPPEA STAGE.

LVF - LAUNCH VEHICLE FAJLURE,

THE DATE FOR WHICH THE STATUS OF THE SPACECRAFT IS GIVEN.

CORMERTS. QUESTION MARKS INDITATE DATA UNCERVAIN.

SINCE SOME ASSUNPTIQNS MERE MADE IN CORRELATING THIS [KFORMRTIDN, ACEURACY DF DATA CANMDT BE ASSURED.
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\BERIFITATION NISS10H LAUNCH DATR ORBITAL DATA HISSION STATHS
: RIBHT  BEOSYHD '
SRTELLLTE INT'L PROS.  C/N PERIBEE APOBEE  INCL. SEWI-WAJOR ECCEN.  ASCENSION ORBITAL STATUS  DATE REMARKS
HAME DESIE, COUKFRY  DIR.  DESIG.PURPDSE OATE  SIIE VERILLE PERIOR  HEIBHT  HEEGHT ALLS RATE POSITION '
ININ} [KM) E]] (DEB) (KK (KD (DEG/DAY)  (DEG. EASTI
COSHDS-114%  1980-1-A USSR Rl RECON 09-Jan-80 PLE A-2 §0.4 B0 4100 T0.3 4689.2 0.015398 -2.B8455E+00 REC  23-dan-BO
ABTH KOLNIYA-1  1980-2-A USSR NIL  COMMU  i1-Jan-80 PLE A=2-e 73,0 4760 08300 62.B  27032.2 0.704371 -1.4BL48E-01
COSHOS-1150  1980-3- USSR WL NAVIE 14-Jan-BO0 PLE c-1 05,0  989.0  102B.0 B30 7IEL.7 0.002040 -7.26420€-01 )
FLISATCON-3  1980-4-A USh USH ML COMMU )B-Jan-BO ETR ATLAS CENTAUR  1434.1 35745.0 358290 2.6  42185.2 0.00099s -1.33989-02 337.0 UHF COMMUNICATIONS
COSADS-1151 1580-3-4 USSR | HIL  ORSAT 23-dan-BO FPLE F-2 ¥.8  &30.0  676.0 82,5  7042.7 0.001988 -9.(¥573E-0\ EDRSAT? ELLNT OCEAN RECONNATSSANCE
COSADS-1152  \980-6-A USSR HiL  RECON 24-Jan-B0 PLE (i3] B3.7  1BL.0  370.0 47,1 A6S3T 0.014203 -3, 34508E+00 REC  0b-Feb-BO
CosMOs-1193  1988-7-A USSR KIL  RAVIE 25-Jan-B0 PLE c-1 105,0 9830 10310 B30 7385.2 0.003250 -7,26T42E-01
COSMDS-1154  1%80-B-R USSR HlL ELINT 30-Jan-B0 PLE A-1 9.3 630 BTLLD BLT T036.7 0.002631 -1.07177EH0
COSMOS-1133 1980-%-A USSR ML RECON (7-Feb-B0 PLE A-2 $0.4 0 2000 4220 72.% 46R2.2 0.014138 -2.47744E400 REC  2{-Feh-80
KH-11-3 1980-10- UsA UsAF HIL  REEON ©7-Feb-B0 HIR  T1TAN 1DID 9.7 0.0 898.0 §R.0 4737.2 0.020832 1.00333E00 DEC  19-Brt-82 STRATEGIC RECONNAISSANCE
NAVSTAR-T  1988-11-R UEA USAF  MIL  HAVIE 09-Feb-80 WIR ATLAS F 715.9 20095.0 20145,0 43.7 20508.2 0.001320 -3,01448E-02 BLOBAL POSITIGNING SYSTEN
CLOSNDS-1156  1980-12-A USSR #ll  COMMU  §2-Feb-BD PLE t-1 1154 IG8.0 15280 740 7887.2 0.D04957 -1.317B1E400 - TACTICAL COMMUNICAYIONS
COSMIS-1157  1980-13-§ USSR AiL  CONMU 12-Feb-B0 PLE £-! S04 1300 1528.0 TR0 7R47.2 0.004957 -1.31THLEDD TACTIEAL COMMUNICATIENS
COSMOS-1158  19BG-12-C USSR Hil  COMMU 12-Feb-80 FPLE c-! i34 1450.0 1528.0  74.0 7Be7.2 0.0BA937 -1.17RIEHD0 TRCTICAL COMAUNLEATIDNS
LOSMOS-115%  i%80-12-B USSR NIL  COMMU 12-Feb-80 PLE £l It5.4 1830.0  1928.0 740 7B67.2 0.004957 -1.317DIEH0R TACTICAL CONMUNICATLONS
COSMOS-1i60  1980-12<E USSR MIL  COMMU  12-Feb-80 PLE E-i 5.4 1450.0  1528.0 740 7B87.2 O0.004%57 -1.3I7BIEsDD TACTIEAL CORMUNICATIGNS
COSKBS-118)  1980-12-F USSR KIL  COMSU  12-Feb-BO PLE -t 154 1¥3D.0  1528.0 4.0 7B87.2 0.004957 -1.31701E+00 TACTLCAL COMMHRICRTIONS
EDSMOS-1142  1980-12-6 USSR NiL  COMMY 12-Feb-80 PLE -1 L34 1430.0  192B.0 4.0 7B47.2 0.004957 -1.317B1E+00 TACTICAL COMMUNTCATIONS
[OSKES-1163  1980-12-# USSR NIL COMMU 12-Feb-BO PLE L=t 1.4 14600 152600 740 7BRT.2 0.004957 -L.3i7BlEN0 TRETACAL CRMMUNIEATIONS
COSA0S-1144  1980-13-A USSR MIL EAALY 12-Feb-80 FLE A-2-e 9.9 20,0 440.0 £2.8  £BO8.2 0.030B4% -3.43152E400 DEC  12-Jun-BY  FRILED EARLY MARNING SATELLITE
5mn 1980~ 14-4 US4 WASS  [1v  SCIEM [4-Feb-BD ETR DELTA 850 7L 575 78.5 4950.7 0.000i44 -5.48132E+00 SDLAR BAYIMUN HTSSION
THNSEL-4 1980-15-R JAPAN i8A5  [I¥  SCIEW 17-Feb-80 KEC M 33 96.5 5100 a7L0 3BT 49727 0.014115 -5.49381E+00 BEC  )2-may-A3
AROUBA-3 1988-16-4 USSR KIL  CORHU 20-Feb-80 BAS I-1-e 1478.0 36610.0 36510.06 0.4 42988.2  .00000O -i.23349E-02 3&1.0 TV & RULTICHAMMEL RADIDCOMM.
COSHDS-1145  19B0-17-A Uask WIL  RECON 21-Feb-80 PLE A= 838 18,0 3.0 79 uB3R.7 0.014793 -2,52115E+00 REC  05-Har-80
ATARE-2 1960-18-4 JAPRN NRSDA  [IV  COMAU 22-Feb-B0 14C u 825,68 06,9 355120 245 2376 0779303 -3.BA0GE-OI 10F  22-Feb-8) EXPERENENTAL CONMUNICATjONS
WHITECLOUD  19B8-19-A usa USN MIL  ORSAT &3-Mar-BO WTR ATLAS F W 10550 MSLD &3.3 7480.2 D.00bS5! -2.54525E+00 NOSS- 1 :HAYY DCEAR SURVEILLANCE )
BHITECLOUD  1%80-19-3 lisA USH HIL  ORSAT {3-Mar-BC WTR RTLAS F 07,6 1083.0 MSL0 835 7480.2 0.004551 -2.54526E+00 NDEE-1:HAVY DCEAN SURVEILLAKCE !
WHITECLOUD  1980~-19-C ush Ush ML ORSAT 3-Mar-B0 WIR ATLAS F 107.1 16510 11560 83,3 74B0.2 0.006591 -2.54524E+00 NOSS-1:WAVY OCEAN SURVETLLANCE t
COSMOS-1145  1980-20-A USSR HIL  RECON 04-Mar-B0 PLE A-2 $0.3 W80 4040 723 b4B5.Z 0.014809 -2.4BAITE+00 REC  18-Har-0
COSNOS-1467  1980-21-A USSR fiL ORSAT  14-Mar-B0 BRI F-1-n 933 4IB.0 43X.0  b5.0  4A25.7 0.001392 -3.32024E+00 DEC  01-Dct-Bl ERRSAT{ELLNT OCEAN RECONNAISSANCE
COSNOS-1188  1990-22-A UsSh HIL  NAVIE 17-Nar-BO fFLE c-1 104.9 8810 1026.0 62,9 73817 0.003048 -7.3B4F4E~01
COSMOS-1te?  1980-21-A USSh WL ASATT 77-Mar-BO PLE -1 4.5 4700 520 eD.e 68717 0.003126 -3.43707E+00 DEC  03-Mar-83 IWTERCEPTION TEST RADAR CALIBRATLON
PROGRESS-B  19BO-24-A USSR [V MAN'D  27-Mar-80 BAl A-2 Be.8 1820 268.0 Shb &607.2 0,005500 -5.4T049E+00 DEE  26~Apr-80 EXPENDABLE SUPPLY CRAFT
LOSKOS-1170  19B0-25-A USSR HIL  RECON Q1-Apr-B0  BAI A-2 B9 1BLO  3BA.0 7004 sheE.T 0.015387 -2.B7179E+00 REC  13-Apr-80
{OSADS- 1471 19BD-25-R USSR KIL  ASATT 03-Apr-BO PLE C-1 106.0 976.0 7.0 5.8 73747 0.002780 -2.45735E400 TAKEET VEHICLE FOR COSROS-1174
8DyL2-35 1980-27-4 USSR LIV MAN'D  09-Apr-B BAL A2 90,3 Wk 350 5i.6 46257 0.062922 -5.2B1B3E+00 RET  03-Jun-BO
[OSHOS-1132  19BO-2B-A USSR AL EARLY 12-Apr-B0 PLE A-2-8 7.0 637.0 A0LR0.O BB 287757 0.738012 -1.44B4E-01
COSMOS-1173  19B0-29-A USSR NIL  RECOM {7-fpr-80 BAY -2 §9.9 1800 379.6 703 b57.7 O0.014945 -2.8%1BaE+00 REC  28-Apr-BO SIHILAR TO COSHO5-1170
CO5HDS-E1T4  19B0-30-A USSR ML ASRTT 1B-Apr-B9 BAI F-1-a 8.6 3870 10350 5.8 T0B9.2 0.045704 -2.B3330E+00 EXF 20-Apr-BO INTERCEFTOR FOR CDSHDS-1171
(O5MOS-117%  [9B0-31-A USSR NIE  ERRLY I8-#pr-60 PLE h=3-8 92,3 3100 48R0 BLT  &779.2 0.DI2391 -3.71774E+00 DEC  28-May-80  FAILED EARLY WARNING SATELLITE
NAVSTAR-&  1980-32-A USA USRF  MIL  MAVIS 2h-pr-BO WTR ATLAS F 7.6 196220 20231.0  62.% 203047 0.01157h -3.1B704E-02 BLOBAL POSITIONING SYSTEM
PROGRESS-9  1980-33-A USSR CI¥  WRN'D 27-#pr-60 BRI A2 BE.9 192,60 275.0  Si.b 46117 0.004277 -5.457SaE+d0 BEL  22-Mgy-80 EXPERBABLE SUPPLY CRAFY
COSMOS-1175  19B0-34-8 L1554 MIL  ORSAT 29-Apr-80 BAl F-1-n Bf.6  200.0  265.0 45,0 bbd0.7 0.000376 -3.85HS50E+00 A-PHAD ROR: SIMILAR 70 COSHOS-958
COSMDS-1177  1980-35-R USSA MIL  RECON 29-Apr-8C FLE A-1 8.7 18L0 365.0 67,2 4b51.2 0.013632 -3.33357€+00 REC  12-Jun-B0
COSKOS-0178  19A0-3h-A USSR KIL  RECON ¢7-Nay-B0 PLE -2 80,4 010 A1L0 729 bh90.2 0.015495 -2.47999E+00 REC  22-may-80
COSROS-1179  19B0-37-A USSR HIL  WAVIE 14-Hay-B0 PLE £-1 103.5 0.6 15700 BNO  73IB.2 0.085087 -7.51737E-0I H BRBIT FALLURE
COSHOS-11BG  1980-38-A USSR Cly SCIEM 19-Hay-80 PLE A-2 89.8 0.0 2%h.0 828 BA4A.Z O,004213 -3.9%351E¢00 REC  Z5-May-AD BEOPHYSLCAL OBSERVATIONS
COSHDS-11B1  1%80-19-A USSR HIL  NAVIG 20-Ray-280 PLE C-i 105.0 992,0 1026.0 B¢  TIE4.2 0.0018%4 -B.30S40E-01
COSHOS-1182  (9E0-40-A HS5R WIL  REEDN 23-May-680 PLE F-2 89.2 2L, 7.0 82,3 8627.7 0.004300 -1.§R7ZTE00 REC  95-Jun-80
50vU1-38 1980-43 -4 USSR Clv  MRN'D 25-Hay-80 BAL -2 88.0 198,60 b0 GL6  B385.2 0.001347 -5.93440E+00 RET  31-Jul-80
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IBENEF ICATTON KISSION LAUNCH TaTA ORBITAL DATA HISOI0N STATUS
. RIEHT  EEQSYWE
SHTELLITE iNT'L FRBJ. LM PERIGEE APDGEE  1WCL. SENI-MAJDR ECTEM. ASCENSION ORBITAL STATUS  DATE REMARKS
KAAE BESYE. COUNTRY  DIR. DESIE.PURFDSE DATE  SIIE YERIELE PERID  HEVGHT  HEIGHT LHE] RATE FESITION :
[KIN} ILGH (KM} {BES KN 111} {DEG/DAY) (DEG. EAST)
COSHOS-E1B3  19BG-42- LSER AlL  RECOK 28-May-B0 PLE -2 0.4 2080 A0 TLY bRBY.Z 0.015390 -2.4BL24£400 REC  i11-lun-8D
KOAR-B{T] F960-43-h 1154 [I¥  RMETED 29-May-80 WIR ATLBS F 102.2 2950 14350 923 THL.D O 0.0BL4TS 2.59R97E-01 BEC  O3-May-81  [MOPERABLE DUE TO LY FAILURE
COSADS-E1BY  (9BO-44-R US5A ML ELINT Qd-Jun-BO PLE A1 1.4 8210 eeZ0 1.2 7.7 0.002920 -1,0BY9IEAN0
S0YUL-12 1980-43-4 UsGR LY  NAH'D  05-Jun-80 BA) -2 90.3 2670 JlAG L6 86AR.T 0003673 -S.29297E+00 RET  09-Jun-BO
CDSROS-11BY  19B0-A6-R HSSH #IL  REEON 0O&-Jun-80 PLE F-2 BRI 224,0 3080 B2.3  bB5.2 0.004I70 -7.53290E-02 REC  20-Jun-Bo
LOSMOS-11BE  19BO-47-A HEER Kl RRDAR  4-Jun-80 PLE -1 P 4700 JIRG TAD BBTALZ 0003344 -2L1LNI7EHND bEC  O1-Jan-82
COSMOG-1487  1980-46-R UsER #IL  REEON {2-Jun-80 PLE f-2 89,06 0 IR0 7Y AMAT.Z 0009174 -4, 014726072 REC  2&-lun-8D
GORIIONT-4  1980-4%-R HSSR HIL  CERRU  14-Jun-BO 541 0-1-e 1473.0 3&5i5.0 38915, 0B 42BRE.Z  ODOODO -1.263I5E-02 3810 T, TELEGRAPH, TELERHONE
COSNOS-1188  1980-30-4 USSH ML ERBLY §d-dun-BO FPLE A-2-e Ti6.00 BEA.0 A0IAS.0 &2.A 247V 0.7IRIZY -1 45229E-00
JOTH METEDR-1  1980-31-R U5EA CI¥  METED 18-Jun-B0 EAl A1 97,3 GBY.0 47RO 98.0  7011.7 O0.006FAT  9.95573E-01 COMBINED METED b ERSAT MISSION
BTG BIRD 15 1980~-52-p L USAF L RECON 18-Jun-BO WTR  TITAW ILID B8.5  160.0 940 945 ASBT.7 0.004755 L.OOTIEE+G0 DEC  O4-Nar-81  BRDAD COVERAGE PHOTD. RECON.
KO NARE 1980-32-C U3 USHF  KIL  ELINT 18-Jun-BO WTR  TITAN IILD 2.2 13250 1329.0 966 7I05.2 0080260 5.90990E-01 PIGEY BACK OM B15 BIRT LAUHCHES
4iTH HOLMIYA-1  1980-93-4 LS5 WL COMNU 26-Jun-80 PLE f-2-e M. 558.0 M07.0 52,5 27080.7 0739885 -i.420B4E-01
COSHOS-1)B%  19B0-54-A USSR AL REEON 26-Jun-B& FLE A-2 BR.5 209.0 330.0  T2¥ ABT.7 0.00M01 -2.51509E+00 REC  10-Jul-BO
PROGRESS-10  §980-53-A it Ci¥  HRN'D 29-Jun-BO Hal A-2 BB.% IR0 2BL.O 5L.&  BAE4.2 0.00SB04 -S.45042E+00 DEC  1%-Jul-BO EAPEHDAELE GUPPLY CHAFT
COSMOS-1490  1980-Sh-4 155R ML COMMU O1-Jul-BO PLE c-1 1608 7920 B29.0 4.0 TIRB.7 0.007574 -i.BOABYEOD STORE & DUMP
COSMOS-1191  1980-37-A USSR MIL  EARLY 02-lJul-B0 FPLE A-2-e 845,070 400650 2.8 24B23.7 0.73515% -1.41319E-t1
COSMOS-Eiv2  1980-38-4 USSA KIL  COMRG  0F-Jul-BO PLE £-1 115,53 W55.0 152,00 Fe0 18T O.0(4504 -1, 3192RE00 TALTICAL COMRUNICATIDNS
COSMOG-1493  1980-58-8 U558 WL COMAU  09-Jul-Bd FLE c-1 HEE M50 15220 7e0 JBAAT 0004514 -1, TI9ZAEHN0 THCTICAL COMMUNICATEONS
COSMBS-1494  1980~-58-C LS NIL  CUMAL 09-Jul-BO PLE C-1 ST 14510 1522.0 74,0 T8R4 T 0.004544 ~1.3976E+00 TRCTICAL COMMUNICATIONS
COSMOS-1195  1980-58-0 USSR ML COMMU 09-Jul-B@ PLE c-1 15,3 14510 ¥322.0 4.0 78ed.T 0004514 -1.319ZEE4D0 TRCTICAL COXRUNICATIDNS
£0EMOS-1496  19HG-5H-E U558 #IL  COWAL 0%-Jul-BO PPLE c-1 5.5 14500 §522.0 4.0 THR.T 0.004514 -1, 31925E400 TRCTICAL COMMUMICATIBNS
COSROS-1197  i980-58-F USSR HiL  [DMAU 69-Jul-BO PLE ] HE.3 14510 1522,0 7400 TBeA.7 D.004514 -1.31925E+00 TRCTICAL COMMUMICATiOMS
£0SMO5-1998  1980-58-B L1558 HIL - COMME 09-Jul-BO PLE c-1 5.3 14510 152200 M40 7EMAT 6. 004504 -0L31926E+00 TACTICAL CONKUNICATIONS
COSHOS-1199  1980-58-K USsH HIL DM 09-Jul-BY BLE t-1 HET MLG 15220 7400 7BAA.T  0.00ASI4 -1 J0924E400 TACTICAL COMMUMICATIONS
COSKOS-1200  1990-59-A USER AIL  RECON 09-Jul-BO PLE A-2 B9.3 2090 3320 72,9 G4BT 0.009290 -2,53317E+00 REL  23-Ju}-B0
EKRAN-5 1980-40-R USSR Civ¥  CDMML  14-dul-BE  BAT o-1-e H20.0 348740 344240 0.4 A0B52.2  .000D00 -1, 49B27E~02 3sl.0 TV RELAY
COEROS-1201  19B0-8)-A U55A LI¥  ERSRT 13-Jul-BO PLE fi-2 3.0 0.0 2740 B2,3 6E25.2 0.004075 -1, 1ABBIE+OO REC  28-Jul-B0
ROHINI-1 1%80-42-4 [HBLA Civ  fXPIL 18-Jul-BO 5SL SLy-3 F5.00 2900 TR0 k.7 6898.2 (.032617 -5.39442E400 DEC  20-Nay-81
'3TH HOLHIYA-3  1980-43-R AIGER ML COMRD 1B-Jul-60 PLE f-2-e 7360 H7.0 408150 62,8 2704%.2 0. 7HAESE -1, 48453E-03
Shui-37 1580-44-h I55R CI¥  WAN°D 23-Jul-BO BAI A-2 9.0 250 2.0 5l.b bAB5.T 0.003676 -5.30410E+00 RET  11-Gct-80
COSKOS-1207  198B0-A5- U55A ML RECON 25-Jul-B0 PLE #-2 896 2090  33R.0 TAY  bA49.2 0.009325 -7,5331lE+00 REC  07-Aug-B0
COSROS-1203  19B0-k4-A USSR CI¥  ERSAT 31-Jul-B9 FLE F-2 BY.3  220.0 3B3.0 BRI 6AAL.Z 0.00S7ZD -1.157HOE+DO REC  14-Rug-80
COSMOG-1204  1900-8)-3 USSR ML RADAR Ji-Jul-BO  AKY E-1 $5.3  Ma.0 346.0 50,7 68242 (.014454 -4.98351E+00 DEC  23-Feb-B1
COSMO5-1308  1980-4B-A 1558 Wil RECEN 12-Aug-B0 PLE -2 89.6  208.0 330 TLB EBAE.Z 0.009376 -2, 54BE2E+00 REC  26-Aug-BO
COSAS-1206  1980-49-A Uz} WL ELINF 15-Aug-B0 PLE A-1 .4 8300 859.0 BIL2 0 1O2LT 0,002045 ~1.00832E¢00
COSMOS-1207  1580-T0-A USSR Civ  ERSAT 27-Aug-80 PLE F-2 89,2 2060 2B1.0 823 &RZB.Z 0.004B28 -1.1587E+D0 REC  04-Sep-80
COEMOS-L208  1980-71-p USSR WIL  RECOW Z4-Aug-80 FLE -2 89,6 1810 3.0 6701 &AR) 0.033510 -3, 3520ZE+00 REC  24-Sep-B0
COSHOS-120%  1980-72-A USSR Ciy  ERSAT 03-Sep-60 PLE A-2 89.4 2220 30a.0 823 AMA2.27 0.00A323 -1.13BA3E4DD REC  17-Sep-80
ATH METEDR-2  1980-73-B US5H Wil HETED 09-Sep-80 FLE A-1 1.4 BSB.0 9040 B1.2 72857 0.002H15 -9, 46395E-0t
BENS-4 1380-T4-H USA CI¥  HETEQ 09-Sep-B0 ETR DELTA 1767.0 T4264.0 49830.0 0.3 4B425.2 0.140722 -H.70AZSE-03 265.0
SOvuI-38 1980-73-h U55R CIV  MAN'D 1B-Sep-80 BRI -2 BB.9 1990 2730 5i.6  BAM4,2 0.005594 -5.45025E400 RET  26-Sep-80
COSAOS-1210  1980-Th- HSER KIL  RECON 1%-Sep-80 PLE F-2 8.8 1950 w00 82,7 B609.7 0.005522 -L.i7B4AE+00 REC  30-Sep-80
COSMDE-711  1980-77- USSR WIL  RECON 23-Sep-80 FLE F-2 5.0 5.4 261.0 BLY  bIE.Z O.00MTH -1.15921E¢00 REE  04-(ct-Bi
COSM0S-1212  1980-78-A USSH CIv  ERSAT 25-Sep-B0 PLE F-2 69.1 2050 250 823 86237 0.004A54 -1, I6FTAELDD REC  09-Gct-BO
PROBRESS-L]  198(-79-4 [IL::4 CI¥  MAN'D 28-Sep-80 EAL L 88,8 1950 270.0  5L.6 BAD9.T 0.005A25 -5.45378E+00 BEC  1i~Dec-BO EXPENDABLE SUPPLY LRAFT
COSMOS-12t3  19B0-BO-a UG5S RiL  RECON 03-Qct-80 PLE A-2 896 2006 MI0 0 728 BESI.2 0.01022% -2.54221€400 REC  17-Dct-B80
RAGUEA-b 1980-B1-& UsSA KIL  COMMU  D&-Oct-80 BAQ 0-1-g 14440 36000.0 3&000.0 0.4 42378,2 000000 ~13I779E-02 3AL.0 T¥ & NULTICHARNEL RADIGCOMM.
COSKOS-1214  (980-R2-4 U558 HIL  RECON §0-Dct-BO PLE A-2 B%.7 161,00 3eB.O0 42,2 AB92.7 0.014055 -3,33ISREC00 REC  23-Dct-BD
COSMOS-1215  1980-B3-4 LISSH #lL ELENT 14-Dct-80 PLE -1 §5.0  #9%.0 S5A.0 M. 90402 0.003911 -2,08123E+00 DEC  12-May-83
-a3-
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IDENIF ICATION HISSION LAUNCH BATA DRBITAL DATA HISSION STATUS
fIGHT  BEOSYNC .
SATELLLTE IKTL PROJ. L/ PERIGEE APOGEE  INCL. SEMI-NAJOR ECCEN,  ASCENSION ORBITAL STATUS  DATE REMARKS
NARE DESIG. COUKIRY  DIR.  DESIA.PURFOSE DATE  GiTE VERICLE PERIBD  HEIBHT  HEEBHT ALLS RRTE POSITION ‘
K LY L8]] (DEBI {41} (WD} (DEG/DAY)  (DEB, EAST)
COSHOS-1216  1980-84-A USSR MIL  RECOM 1&-Oct-80 PLE A-2 9.3 208.0 WA 7% 8EBA.T 0.0145B4 -2.48597E+00 REC  30-0ct-BO
COSMOS-1217  1980-85-A [L5H] MIL EARLY 24-Oct-80 PLE h-2-p 126.0  H2.0 40165.0 42,8 287807 O0.TTIEYS -1.4ABT0E-0I
COSHOS-1218  1980-B4-A USSR WIL  RECOM 30-Oct-B0 8AL f-2 89.7  ATB.0 IO &h9 86547 0.014720 -3.445THEHD0 REC  12-Dec-B0 ,
FLTSATCOM-4  1980-87-4 lisa sy ML CONNU 31-Oct-B0 ETR ATLAS CENTAUR 14284 35033.0 362320 2.5 420132 0.014329 -1.35759E-02 172.0 UHF COMMUNICATI0NS
COSMOS-121%  19E0-B8-A USSR KIL  RECOM 31-Oct-m0 PLE A2 89.7 WS IEL0 TR 45T.2 0.011116 -2.5226AE+00 REC  13-Mav-80
CUSHOS-1220  1980-R9-A USSR MIL  ORGAT Od-Mov-BO BAI F-1-n 95,3 A3L0 A4S0 £5.0  ¢B21.2 0.001613 -3.32891E+00 EDRSAT;ELINT OCEAN RECONNAISSANCE
COSHOS-1221  §960-90-f USSR KIL  RECOM 12-Hoy-BO PLE -2 90.5  207.0 42,0 729 4893,7 0,054209 -2.47553E+00 REC  26-Nov-80 )
585-1 1980-91-4 USh 588 ClY  LOMMY 15-Nov-8D ETR DELTA 1436, 35785.0 39789.0 0.0 42165.2 O.0000AT -1.3MZIE-02 750 FIIED SATELLITE SERVICE
48TH AOLNiYA-1 1980-32-R PEET MIL  COMKU  18-How-BO PLE h-2-8 7360 BA0.0 06510 £2.3 270287 0.74029% -1.44B28E-4
COSAOS-1222  19B0-93-R USSR NIL  ELINT 21-Nov-80 PLE A1 9.4 B20.0 659.0 BLZ  TOI9.7 0.002493 -1.0BYRSELDO
S011H-13 1980-94-4 Ussh CIY  MAN'D 27-How-BO  BAI A-2 8.6 2930 27, Shb aeA0.A D.0D139T -5.3T4R0E+00 RET  10-Dec-80
COSNDS-1223  19BO-95+A USSR MIL  EARLY 37-How-BO PLE A-3-e T28.0 &)4.0 A0165.0 2.8 Z4767.7 0.738784 -1.45792E-0j
COSHOS-1224  19BD-95-A USSR Alk  RECON Oi-Dec-80 FPLE A-2 0.3 209.0 2030 7.9 4AEA.2 0.014502 -2.48761E+00 REC  {5-Cec-fi¢
CDSADS-225 19B0-97-4 USsR ML MAYIE 05-Dec-BO PLE £-1 1050 970 1041,0 B2.% 73822 0.005012 -7.303456-01
[NTELSAT-Y F2 1980-98-A INI'L INTELSAT CIY  COMMU ©&-Rec-80 TR ATLAS CEWTAUR  1436.1 39774.0 35800.0 0.1  42185.2 0.90030B -LIN27E-02 335.5
COSMOS-1226  19B0-9%-4 UssR ML WAYIE 10-Der-B9 PLE C-1 106.0 98¢ L0200 BLO  TIBLT 0.002903 -7.2B14BE-DL
S05-8 1980-100-4 USA USAF ML COWMY  13-Dec-80 WTR  TITAN (108 b96.1  250.0 39127.0 &3.8  26068.7 G.7437Z3 -1.417HLE-01 SATELLITE DATAR SYSTEM
CO5mas-1227  1980-10i-h USSR HiL  RECON ih-Dee-80 PLE A-2 8.5 209.0 3250 729 6M45.2 0.008728 -2.53BH0E+00 REC  26-Dec-80
LO5ADS-1228  19B0-102-2 USSR MIL  COMMU  24-Dec-BO PLE L-1 Hha  1HS0 H9L0 7.0 7831.2 0.064852 -1.335I3E+00 TACTICAL COMWUNICAT LONS
COSRDS-1229  1980-102-8  LsSR MIL  COMMU  24-Dec-B) PAE C-i e 1150 18918 .0 7832 0004852 -1.339126+00 TRCYICAL COMMUMICATIDNS
CUSHOS-1236  1986-102-C (3SR RIL  COMMG 24-Pec-BO PLE -1 Hee TMED M99 740 78312 D.O04B52 -}.33913E+(0 TACTICAL COWMUKIEATIONS
CDSHOS-i231  1980-102-0 USSR NIL  COMMU 24-Dec-BO PLE t-1 14,6 1850 14910 74,0 7831.7 0.004852 -1.33913E400 TRCTICAL EDHH;UHIERTIENS
COSMOS-1232  1980-102-E  WSSA NIl COWWU  24-Dec-80 PLE c-1 IThe  M15.0 1490,0 740 FB3L.2 0.00MBSZ -1,339L3E+00 TRCYICAL CORMUMIEATIONS
EOEMOS-1233  19B0-102-F USSR KL COMMU  24-DBec-BO PLE c-1 4.6 M50 1M95.0 740 T7831.2 0.004852 -i,33913E+00 TRCTICAL COMAUNICATIONS
COSmOS-1234  1980-102-6 USSR il LOMMU 24-Dec-80 PLE L-1 IM.b 0 J415.0 149G 740 7831.2 0.004B57 -1.33913E+60 TACTICAL COMMUNICATiONS
COSMOS-1235  1980-102-H  U53R AL COMMU  24-Dec-80 PLE -1 s M0 M0 .0 7831.2 0.004852 -1.33943E+00 TACTICAL LOMAUKICATIONS
FROGNDI-8  19B0-103-A USSR Ci¥  SCIEW 25-Dec-90  BAT A-1-e B0 5500 199006.0  £5.0 108133.2 0934734 -1.40419E-02 RAGHETOSPHERE STUDY
EKRAN-b 1980-104-h USSR C1¥  COMMU 24-Dec-B0 BAT B-1-e P20 355540 3540 004 A1932,7 000000 -1.36750E-02 k0.0 ™ RELAY
C0SADS-1236  1980-105-A USSR ML RECON 2&-lec-80 PLE A-2 B9.8 1800 3BB.O 47,3 8662.2 0.013h1) -3.33045E+00 REC  Zi-Jan-81
COSAGS-1237  19Q1-1-R USSR ML RECBH O4-dan-81 FLE A-2 f0.4 0 070 61000 729 8485.7 0.015179 -2.4BA4SEL00 REE  20-~Jan-Bi
47 HOLWIYA-3  |5B1-2-4 USSR NIl COMMY O9-Jan-81 PLE A-2-e T3b.0  4BS.0 407840 52.5  27012.7 0.745928 -1, 4553BE-01 REPLACED 107H HOLNIYA-3
COSNOS-1238  19BI-3-A USSR ML ELINT 14-Jan-8! PLE L-1 09,1 41L0 19740 830 757L.7 0.1033a -b.BOS2SE-01 PALRED NITH COBMDS-1253
COSMDS-1238  1901-4-R USSR MIL  RECON la-dan-Bi PLE A2 B9.0 2220 Za5.0 BLI  &424.7 0.003247 -1.1T0S4E+00 REC  28-an-El
CDSADS-1240  1581-5-8 PR MIL  RECDN 20-Jan-81 BA) -2 89.8 (78,0 7.0 B4.9 5455.7 0.014950 -3.44293E¢00 REC  17-Feh-8) Hi RESDLUTION PHOTRSRAFHIC
COSADS-1241 L¥B1 -6~ USSR NIL  ASATT 2I-dea-B1 PLE C-1 109.0 1000.0  1000.0 85.8  7378.2 0.000000 -2, 4S324E400 TARGET VEHICLE FOA C-1243%-1298
PROGRESS-12  19BK-7-8 USSR LIV HWAN'D 24-Jan-B1 BAi #-7 69.1  iBB.0  299.0  5i.b A621.7 0.008382 -5.42910E+00 DEE  20-Mar -8} EXPEMDABLE SUPPLY CRAFT
COSKOS-1247  19B1-8-4 USSR Bl ELINT 27-dan-Bl PLE -l ¥7.0 5350 &BALO €02 7037.7 0.003481 -1.0B07AF+00
\9TH NOLWTYA-(  19B1-9-4 USSR KIL  COMMU  30-Jan-B! PLE A-2-e 34,0 4640 0B0L.0 A28 27010.7 0.744487 -1.4BRAVE-DI REPLACED 4)5T' MDLK1YA-
COSMOS-1243  1981-10-A USER NIL  ASATT (2-Feb-B1 BA] F-i-n 98.0  3Mb.0 1026.0 860 7049.2 0.050351 -2.B7008E+00 DEC  02-Feh-81 {HTERCEPTOR FOF. COSMOS-1241
INTERCOSAOS-2t  19BL-11-p USSR C1¥  SCIEN Qu-Feb-B! PLE c-1 F4.3  4T5.0 0 520.0  T40 #B7S.T 0.003272 -2.101154E+00 OEC  07-Jul-82  OCEAM & EARTH DATA COLLECTION
E1S-HIKIKU-3)  199)-12-p JRPRN NASBA  CIV  EIPTL 1i-Feb-8)1 TSC -2 b38.0 2230 3SBM0 28,6 24400.7 0720479 -1.44E72E-01
COSNDS-1244  19B1-13-p USSR MWL NAVIE 12-Feb-81 PLE £-1 B05.0 35,0 10240 BLY  7NIL7 0.003321 -7.3990ME-01 REPLRCED COSHOS-1104
LOSMOS-1245  1981-14- USSR NIL  RECOM !13-Feb-81 PLE A-2 90,3 208.0  $03.0 729 £AER.T 0.014588 -2.ABA2IE+D0 REC  27-Fet-81  NED, RESDLUTLON PHOTOSRARHIC
COSHDS-1246  1981-15-p USSR MIL  RECOM 1B-Feb-81 BAl A2 8.2 2020 2920 BAY  6b25.2 0.006792 -3.700k4E+00 REC  13-Mar-8!  HED, RESOLUTION PHOTOBRAPHIC
COSMOS-1247  19Qi-16-4 US54 KL EARLY [%-Feb-B1 PLE A-1-e 709.0 b13.0 39540.0  &Z.8  26454.7 0.735731 -1.4B9SIE-01
ASTAB-} 138)-17-4 JAPAN 1588 CIv  SCIEN 21-Feb-A1 KSC Hu-3 S6.%  G1B.0 445.0  3L.% £9E9.7 0,0047%3 -h. i73LRE+00 SOLAR ASTROMOMICAL DBSERVATIONS
CONGTAR~4  19B1-LB-A USA CONGAT IV COWMU 20-Feb-B1 ETR WILAS CENTAUR  1435.2 357820 357940 0.1 42186.2 0.000142 -1, 34 15E-02 273.0 FTIED SATELLITE SERVICE
BIE BIRD 1b  19B1-i9- sh USAF WL RECON 28-Feb-BI WTR  TIIMN 1D 8.7  129.0  309.0 %44 459T.2 0.013442 9.B723R€-01 DEC  20-Jun-B1  BROAD COVERAGE PHOTD. RETOM,
COSHDS-1248  1981-20-h LS5k KIL  RECBH ©S-Mar-81 PLE A-2 B9.7  180.0 L0 870 66537 0.014353 -TMS1IE#0D REC  {4-Apr-1 HL RESOLUTION PI']I]TI]BERPHIE
COSHDS-1249  1%81-21-A USSR MEL  ORSAT 05-Mar-Bl BAI F=i-n B.&  256.0  282.0 45.0  BAAB.2 0,001805 -3.54210E+00 A-PURD ROR: PAIRED WITH COSMDS-1284
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LDERTFECATION KISSTON LAUNCE DaTA ORBITAL DATA MISSION STATUS
RIGHT  GEDSYHE
SATELLITE INT'L PROJ.  OiM PERIGEE APOGEE  IWCL. SEMI-WAJOR ECCEM,  ASCENSION ORBITAL STATUS  DATE REMARKS
NAHE 0ESI6. COUNTRY  DIR.  DESIB.PURPOSE DATE  SHIE VERICLE PERTOD  HEIBHT  HEIGHT #xls RATE POSLYION
[HIK) tet) (K8} {DEB) KM} (HD} TDEB/DAYY  {DER. EAST)
COSKDS-123¢  1RE1-22-4 UsSh ML COMMd  Ob-Mar-8) PLE L-t NS0 1580 1900.0 740 7853.2 0.003183 ~1,32401E+400 TACTICAL COMMUMICATLONS
COSMDS-125L  1981-22-B bgsh A1l CDORMU Qb-Nar-B1 FLE t-1 130 1430.6  1500.0 4.0 78532 0.003483 -1.32601E+00 TRETICAL COMMURICATIONS
LOSMOS-1252  19B1-22-C USSR mIL  CORMU Db-Mar-B! PLE £-1 HS.0 0 14500 1500.0 74,0 7833.2 0,0031B3 -i.32601E+00 TACTLEAL COMNUNICATIONS
CO5MOS-1293  1981-22-0 U558 NIl COMAU Ob-Mar-B1 PLE [} US.0 14500 1500.0 760 7B53.2 0.00318F -1.32401E+00 TRCTICAL EIJHHl:JIIICﬁTIBNS
CDSAD5-1258  (9B1-22-E LSSk #IL  CONMU Ob-Mar-Bl FLE -1 18,0 50.0  1500.0 70 7833.2 0.003183 -1.326DIE+00 TACITCAL CONMUNICATEDNS
COSHDS-125%  1961-22-F iS5 Mk CONMD Ob-Har-81 PLE C-1 15,0 1450.0  1500.0 74,0 78532 0.003187 -1.32601E+DO TACTICAL COMMUNICATIDNS
COSAOS-1296  1981-22-6 Lass RIL  COMMU  Qb-mar-81 PLE -1 115.0 14500 1500.0 740 7833.2 0.003183 -1.32601E+00 TACTICAL CONMUNICATIONS
COSADS-1257  1981-22-H USSR MIL  CONMY  Ob-Mar-81 PLE C-i [15.0 1430.0  1500.0 7.0 7BS3.2 0.003183 -1.32601E+00 TACTICAL COMRUHICATIONS
S0YUE-T4 198§-23-A USSR EIY  MAN'D 12-Mar-8) BA! A2 96.1  230.0 330 SL.4 wBE6.7 0.008073 -5.29B00E+00 RET  28-#tay-H1
COSMDS-1250  1961-24-4 UBsR ML ASATT I4-Mar-81 BAI F-b-a 5e.0 3220 i052.0 5.8 7055.2 0.050318 -2.BBIMELO0 DEC  13-Mar-B1 INTERCEPTOR FOR COSHOS-1241
BSF-11 1981-25-4 Ush USAF  WIL  EARLY 14-Har-B1 ETR  TITAM LIIC 1436.3 35750.0 T5E28.0 1.9 2147.2 0.000925 -1, 3403ME-02 22h.0 DEFENSE SUPPORT PROGRAR
COSHDS-1259  1981-26-p USSR ML RECON §7-Mar-B1 BAI -2 9.4 5.0 405.0 0.4 b6EB.2 0.0§4204 ~2.B3LGRED0 REC  Fi-Nar-8i
RABUEA-T 1981-27-4 USSR HIL  COMMU 18-Rar-81 BAI F-i-n 1877.0  18590.0 34570.0 0.4 42948,7 000000 -1,23554E-02 341D TV 4 NMULTICHAMNEL RADIOCORH.
CEMOS-1260  19B1-20-R UsSA #iL  ORSAT 20-Har-BY BRI F-1-n 93,3 AT 456.7 6RO 4825, 0.001722 -3.3221BE+0 OEC  22-May-81  EORSAT;PAIRED WITH C-1220k-128%
S0ruz-39 1981-29-4 U5sA CI¥  HAN'D 22-Har-81 BA -2 90,3 70 L0 N6 BATH.2 0.003748 -S5.2B0SOE+DD RET  30-Har-9) '
15TH POLNIYA-3  19B1-30-A USSR ML COMHD 24-Mar-B1 FLE A-2-e 6.0 bA10 40835.0 42,8 27026.2 0.740283 -1.A2357E-01 REFLACED L1TH HOLNIYA-3
COSMRS-1281  19B1-21-h L1 ML EARLY 3i-Nar-81 FLE A-2-e N0 BISG 40170.0 62,8 28770.7 (.T3IBITS -1.A5T28E-01
COShOS-1262  19B1-32-R U35R ML RECOM OD7-Mpr-Bl FLE -2 90,4 207.0  418.0 7% b690.7 O0.015768 -2,41935E+00 REL  21-Apr-Bl
COsmas-1263  1984-33-4 (3] MIL  ELINT 0%-Apr-81 FLE £-1 109,01 &03.0  198B.0 B3.0 7977 O.104h3% -4.BOTSEE-OL PAIRED BITH COSKOS-1238
§15-1 1981-34-A s HASA LIV WAN'D \2-Apr-B1 ETR 5758~} 89.4 B0 230.0 404 46222 0.000906 -5.4T34TEOD RET  14-npr-81 IST TEST FLIBHT OF COLUKBIA
COSNOS-1284  1981-35-A [ NIl RECON 15-Apr-81 BAl A2 89.4  2H.0  4HL0 704 bRBB.7 0.013025 -2,BI134E+0 REC  29-#pr-B1
COSHOS-1265  19B1-T6-4 Ussh KIL  RECOM 1&-fpr-8) PLE A2 9.4 2000 3170 719 sb41.7 0.008035 -2,543036+00 REC  28-Agr-B!
COSHDS-1266  19B1-37-4 Ussh ML DBRSRT 21-hpr-81 BAI F--n 85.7 230 270 R0 bedh.T 0.001429 -TLAMTIE#D0 10F  29-Apr-B1 A-FHRO RBR: PAIRED WITH COSMOS-124%
5p§-7 1981-38-4 IET] USAF MIL  CONNU 24-Apr-8) WTR TETAM E1IB $3.0  §90.0 040 827 68277 G.038007 -3.A0E11E+00 FALLED PERIBEE BODST?
COSMOS-1267  1981-1%-4 USSR LIV MAN'D 25-hpr-81 BAL -1 8.0 2000 2.0 Gh.6 BA17.D 0.003BY4 -3, 44LB5E+00 DEE  2%-Jul-82 SPACE STATION ADDULE
COSHDS-1268  1981-4D- LIssR MIL  RECOH 28-Apr-81 BAl a-2 .3 UT.00 IR0 0.4 B6EZ.2 0.013020 ~2.BADMYEHOO REC i2-May-B!  MED. AESOLUTION PHOTDERAPWIC
LDSHDS-1249  19B1-41-A U55R HiL  COMMY O7-Hay-81 PLE C-1 0.y TR0 B3RO0 740 7UR3.Z 0.002502 ~1.BO2HAEHD0 STORE & DUm?
sOyui-10 1781-42-A USSR Civ  MAN'D Hd-May-B! BAI 4-2 S0.0 2600 30M0 5L.b beb).7 0.003528 -5.31524E+00 RET  22-Hay-B!
TIH RETEDR-2  1581-43-A LI55R NIt HETEQ 15-Hay-B! FLE A1 102.5  BbE.O 9040 BL.3 726,27 0.002478 -9.55938E-01
HOVA-1 1981-44-4 154 USH BIL  BAVIE 15-May-81 WIR 5C0UT 109.0 1760 1180 90,7  7556,7 D.001125 &, 7241E-02 ADVANCED VERSIOK OF TRANSIT
COSHOS-1270 1981 -45-A USSR ML REEON 1B-May-B1 EA! A-2 89,7 180,90 3?00 4.9 bRDT.Z 0.01427% -I.pA7S8EH00 REC  17-Jun-B! :
COSMDS-1271  19B1-4b-p USER MIL  ELINT !1%-May-BF PLE A-1 ¥7.9  e28.0 b70.0 81,2 7027.2 0.00298B -1.DBSBYEHDO REPLACED COSNOS-1077
COSKOS-A272  1981-47-A USSR AL RECOM  21-May-Bl BAJ f-2 §0.4 270 4030 704 Ae8B.Z 0.013905 -2.B3(526+00 8EE  04-Jun-81
CO5MD5~i273  19B1-48-R lIS5R CIV  ERSAT 22-May-81 PLE F-2 89.2 2200 2970 B3 ee27.2 O.004275 -1 17SBE+00 REC  O4-Jun-Bi
BEDS-S 1981-49-A isA HO&R LIV WETED 22-May-84 ETR QELTA 1436.2 357B3.0 39792.0 0.1 42085.7 (0.080107 -1,34121E-02 275.0
INTELSAT-¥ £1  1981-50-B INT'L  INTELSAT CIY COMNU 23-Hay-81 ETR ATLAS CENTAUR  1436.2 357700 38B03.0 0.0  42166.7 0.000356 ~1.34118E-02 24.5 FIXED SATELLITE SERVICE
ROH1HI-2 1981-51-& {HRIA LIy ERSAT 31-May-81 550 SLY-3 90.6 1070  41B.¢ 463 #bBO.7 0.017289 -5.85449E400 DEC  0B-Jun-Bl
COSAOS-1274  1901-52-A USSR ML RECOW (03-Jun-B! FLE A-2 B%.8  IB3.0  3B0.0 872 465%.7 0.0147%1 -3.3208BE+00 REC  D3-Jul-Ai K1 RESOLUTLON PHOTOERAPHIC
COSKOS-1205  1%8)-53-A USSR MIL  NAYIB Od-Jun-81 PLE L-i 04,9 9B3.0 10260 B30 73B2.7 0.002%12 -7.27B0ME-D1 REPLACED COSHOS-1141
fa1h MOLMIYA-3  19B1-T4-A ISR MIL  COKMU  09-Jun-81 FLE A-2-e 7360 4700 40837.0  &2.B  27032.2 0.740629 -1, 4B3TIE-0) REPLACED 147H BOLNIVA-3
CSMOS-1276  1981-Si-A USSR €IV ERGAT lé-Jun-81 FLE A-2 BY.l 2244 2630 B3 4622.7 0.003095 -1.[703AE+00 REC  29-Jun-B}
LOSHDS-i277  19B1-S6-h USSR AL RECBH 17-Jun~-81 BAl A-2 $0.3  206.0  3WI0 o4 BLBL7 0.01324F -2,83990E+D0 REC  01-Jul-B1  MED. RESOLUTIDN PHOTDERAPHIC
METEDSAT-2  (9B1-37-A  EWROPE ESA CI¥  METER 19-Jun-8! (56 ARTANE 1YL 30685.0 381000 1.2 42262,7 Q.005099 -0.330256-02 0.0 .
APPLE 1981-57-B TNOER RS0 TV COMMU  19-Jun~B! €56 ARTANE 14363 337B3.0 35797.0 0.7 4216B.2 0.000%ub -1, 340B4E-02 102.0 EXPERINENTAL CONMUNICATLONS
CAT-3 1981-57-C  EUROPE ESA B EXPTL  19-Jun-g} (BB RRTANE b33.6  224.0 FE99Z.0 104 204B5.2 0.730372 -4.060%4E-01 LAUNEH YERICLE TEST PACKAGE
COSHDS-1278  t9681-3B-R USSR ML ERRLY 19-Jun-Bl PLE A-2-¢ 26.0 14,0 AQIED.0  62.B  24TET.T 0.738784 -).457%2E-01
HOAR-7 1961-59-4 US4 NDAA  CIV  METEQ 23-Jun-B1 WIR ATLAS F 101,9  BALS 8L 98,9 T230.7 0.000245 9.93A97E-01
S0TH KOLKIYA-1  19B1-4B-A USSR NIL - COMMU 24-Jun-B1 FLE A-2-e T35.0  b43.0 A0b40.0 2.8 27020.7 0.740082 -1,42271E-0) REFLACED 424D MDLMIYA-1
EVRAN-T 1981-bl-h USSR LIy CORMU  24-Jun-B1 BAL b-1-e 1426,0 35636.0 35h36.0 G4 42008,2 000000 -1,35822e-02 3610 TV RELAY
COSMpS-1279  19B1-52-R USSR BiL  RECON CGL-Jul-B1 BRI A2 0.3 0.0 3850 TR.¢ 6879.7 0.012501 -2.B4434E400 REC  15-Jui-6l '
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IUENIFIC{IT!DH MISEIDN LAUNCH BATA BREITAL DATA KiSELON STATUS
RIGHT BEDSYND
SATELLITE INrL A, L/ PERIGEE APDGEE  INCL. SENI-MRJOR ECCEN, ASCENSIEN ORBITAL STATUS  QATE RERARKS
HAHE BES1B. COURTRY  BIR, DESIE.FURPOSE DATE  SITE YEHICLE PERIOD  HEIGHT  HEIGHT ALIS RATE POSITiEW '
{KIN} {KH} KR} {LEE} (KN} (MDY {DEB/DRY) \BEE. ERST}
[DSAOS-1280  19@1-b3-A USSR CIV  ERSAT 02-Jul-Bi PLE A2 89,5 20 M0 BLI bMS.Z 0.004772 -L.iSHRIEHR0 REC  15-Jul-81
COENDS-128)  1981-b4-A USSR RIL  RECON 07-Jui-81 PLE -2 0.4 208.0  A1R.0 I8 6691.7 0.0137k6 5,BRISZE-02 REC  21-Jul-8i
BETECR-PRIRODA  §901-85-4 USSR LI HETEG 10-dul-BF PFLE a-1 FL.% ALLO B0 9M.6 0207 0.005478 9.3B5SRE-01 ALS0 LABELLED 35T BEIEDR
5KRA-1 1981-85-C US5R LT [1¥  CONAU 10-Jul-B1 PLE fi-1 97.6  G1LD &8RO 977 T027.7 0.00547B 9.50833E-01 PEC  07-Bei-81
[OSADG-1287  19BL-B6-A [t WL RECON 15-dul-B) EM1 #-2 8. 1190 3.0 LT beAe.2 -D.0FR39N -TLB40B7EH00 REC  14-Aug-@l
COSAOS-1283  1981-&7-A 185/ RlL  RECOM 17-Jul-8i PLE F-2 88.% 1860 F7R.0 BRLT  ae09.7 0.007101 -1 ITEBZE+OO REC  Ji-Jul-81
COSKOS- 1784 78[-08-A Ui ClY  ERSAT 29-Jui-@1 PLE F-2 8.8 1930 170.0 BT BAID.T 0LODSETE -0 17TBAE+DO REC  12-Aug-A1
RADUBA-B 1981 -6%-4 S5R AL commy 31-Jui-g1 HAl b-i-e W4T7.0 J06R0.0 J68%0.0 0. AJDSA.Z  .00DOOD -1.24533RE-02 J8).0 T¥ & HULTICHAMMEL RADIDCOMA.
BE-1 1%84-70-8 USA KRSR  CIY  SCEEN 03-Aug-91 WIR DELTA 40,8 BAT.b Z32BG.6  BR.Y  1BN0A.B  0.620591 -1.14823£-03 DYNRMICS EXPLORER
DBE-2 1981-70-# USh HASE  CIY  SCIER [D3-Aug-81 WTR DELTH .0 We.e 1825 90.0 703R.9 Doo49972 -2 41557E-18 DEC  19-Fet-83  PLASNA PHYSICS !HUEST!EMIDH
CGSADS-T783  §991-71- USSR HIL  ERALY 04-Aug-81 FLE h-2-e 12,0 £30.0 ADIGS.0 62,8 2A775.7 0.73H284 -i.45145E-01 REPLACED COSKOS-1261
COSAOS-1285  1981-72- Ussq MIL  ORSAT (4-fueg-B1 B4l F-t-# 73.2 350 §53.0  A5.0 BEILYT D00 4R -3 32891E400 DEC  46-Oct-B2  EQRSAT;PAIRED II;TH C-1240k- 1304
FLTSATCOM-3  1991-T3-h USA 1l RiL  COMMU  Ob-hug-8' ETR ATLAS CENTAUR  1436.3 34777.0 34805.0 2ob 0 42106.2 0.024023 -1LIMIBE-01 2BT.0 UHF COMMUNICATIOHE
CO5K05-1287  1981-74%h USSH WL COMMU Ob-Aug-B1 PLE C-1 15,2 1060 15080 Y40 7855.2 0.003946 -1.564B3E+00 TACTICAL COMAURICATIONS
COSnOS-1288  19E1-74B U55R MiL  COMMY  B4-Aug-81 FLE L-t 1152 1445.0 15080 74,0 T855.2  0.003946 -1.30493E+00 TACTICAL COMMUMICATIONS
COSMOS-1289  1984-74-C U558 HIL  CONMU Ok-Aug-B1 PLE £-1 1182 14460 1508.0 74,0 7655.2 0.003946 - 5K4B3E+00 TACTICAL COMHURICATIONS
LOSMOS-1290  19B1-T4-D {I55R Hil  COMMU Ob-Aug-B1 FLE £-1 5.2 6.0 13080 M0 TRS3.2 0.003%44 -1.96483E+00 TACTICAL CUHP’UHIEMIGNS
COSHDS-i291  19B1-74-E USSR ML COMAD Ob-fug-3) PLE L-1 15,2 U440 1508.8  TH.0 T655.2  0.003946 -1.564B3E+00 TACTIGAL COMMUHIEATIONS
COSMOS-1292  19B1-74-F USEH ML COMME Ob-#ug-BL PLE c-1 5.2 1Mb0 L5080 T 1835.2 0.003%46 1. 3A4B3IE+00 TACTICAL COARHUNICAILONS
COSM05-3293  19B1-74+6 USSR MIL  COMRU  O&-fug-B1 PLE -1 1152 1446,0  1508.0 74.0 7835.2 0.00394b -1.Sb483E+D0 TRETICAL EﬂHﬁUNlL‘MIUHS
COSADS-1254  19B1-T4H USSR KL COWAU  Ob-Pug-81 FLE C-1 15,2 14460 15080 TH0 T7855.2 0.003946 -1, 564B3E400 TACTICAL COMMUNLCATLONS
BULGARIR-1300 19B1-75-A USSR LIV BCIEM 0V-Aug-81 PLE A-1 105.9 8250 9040 1.2 7TMT 0.005590 -9.74520€-01 BlL . FUSSR MASHETOLLONDSPHERE STUDY
GH5-2 1981-16-4 JAPAN Inh CI¥  METED 11-hug-B) TSC k-3 14301 356D4.0 JaD47.0 PO 422007 00005225 -1.3T6756-02 4400 (HIMAMART-2)
COSMDS-1293  1%@E-77-4 U1 KL HAVIG 12-hug-81 PLE C-1 (94,8 %6b.0 1628,0 829 73742 D.00M0aR -7.43)139E-01 REPLACED COSMDS-L181
COSADS-i296  1981-78-4 liS5R ML RECOM 13-Aug-8). PLE -2 B9.8 1850 I7T.0 62.3 48512 D.01422) -3.32523E+00 REL  13-Bep-81
LOSROS-1297  1%8i-79-4 1IS5R AIL  RECON 1B-Rug-81 PLE -2 90,2 05.0  389.0  TA9  BEIT.D DLOLTATY -7.49680E40D REC  28-Aug-81 HED. RESOLUTION: PHOIOERAPHIC
COSHDS-129R  1961-D0-A USER KIL  RECOM Z1-fug-81 BAl fi-2 89,5 1190 35L0 0 64 0432 0.012946 -3.ALBSTEDD REC  #2-Dct-8L
COSHOS-1299  49B1-Bl-h USSR MIL  BRSAT  24-Aug-BY BRI F-1-a BT 250.0 2810 BS.0 64R.7 0.002337 -3 AS0TRE+00 10F  05-Sep-Bi A-PWRD RDR;PAIRED WLTH C-12604-12B4
COSHDG-1300  L9B1-B2-4 USSR KIL  ORSAT 24-Aug-Bi PLE F-2 $7.7 4480 B350 BLS M039.7 0.00IR18 -9.20714E-00 EORSAT? PHASED #ITH C-13784-1320
CDSADS-1301  i501-BI-A S5R CI¥  ERSAT 27-Aug-8! FLE F-2 BY.4 4.0 300.0 BZ3 6640.2 D.005723 -1.15963E+00 REL  10-Sep-Bl )
COSADS-L302  J9BL-B4-4 |ISER HIL  COMAU  28-Aug-B1 PLE E-1 100.4 JBS.0 B24.0 THO TIBL.T G.002850 -1.BI307E+00 ETORE k DUMP : REPLACED C-126%
FH-11-4 1984 -85-4 USA UShF NIL  RECDW 03-Sep-81 WTR  TITAM 111D 7L.5 730 17,0 9.0 6775.2 0.018012 9.84a08E-D1 SIATEEIE RECONMAISSANCE
COSKOS-i303  1981-Ba-A 1455k MIL - RECON O4-Sep-8t BA1 A-2 0,4 214.0 398.0 0.4 bHES. 2 0.013812 ~2. 835326400 REC  18-Gep-Bl
COSmoS-1364  1981-B7-4 WS5R Hil.  HWAVIE O4-Sep-8§ PLE £-1 FHL0 R17.00 %840 BRLO 7320.7 0.004575 -7.467H2E-01 REPLACED COSMOS-%24
COSHOS-1309  1981-AB-A lI55R KIL  COMRU 11-Sep-B1 PLE h-3-e 24,0 b48.0 13B70.0 B30 (3H37.2 0LABATYY -5.40825E-01 FALLED MALMIYA SATELLITE?
LOSRDS-1308  49R1-89:A USER WIL  DRSAT 14-Sep-81 BAl F-1-n 93.2 408, 0 459.0 850 46107 0.D03B91 -3.34700E400 DEC  16-Jul-B?  ERRSAT;PALRED W1TH [DEKOS-12B4
COSADS-1307  1961-99-4 U55R KL RECON 13-%ep-8) PLE -2 a4 20%.0 1190 7R.9 B492.2 0.015650 -2.42VI9C+00 REC  2@-Sep-8l WED. RESOLUTION' PROTOGARPHIL
COSMDS-1308  1981-9i-4 USSR MIL  HAVIG 1B-Sep-81 FLE C-1 t4.9 9780 0.0 BRLR 73TS.T 0.007644 -7.40598E-Ci REFLACED COSNDS-1275
COSMOS-130%  198i-92-A USSR MlL  RECON !1B-Sep-8) PLE F-2 §9.2 3.0 2820 623 sh31.7 D.O0D4298 -1, ibABLE+OD REC  O1~Dct-B1 MED, RESOLUTION PHOTOBRAFHIC
CHINA-9 1981-93-h CHINR EIV  SCIEN 19-%ep-8) BN CsL-2 13,3 23L0 9200 59.4 89537 O.(M9S43 -3.76701E400 DEC  24-Sep-Gl SPACE PHYSICS EXPERIBENTS
CHINA-9 1981-93-§ CHIHA CI¥  SCIEM 19-Sep-81 )W L5L-2 1053 23L,0  92.0 594 b3 T 0049542 -3.TR704E+00 DEC 17 -fug-82 SPACE PHYSIES EIPERINENTS
CHINR-9 1981-93-D THINA EIV  SCIEN 19-Sep-B1 JBM [8l-2 13,3 FATPE v N AF33.7  D.04%942 -3, 76701E+00 DEC  Db-Dci-B2 SPALE PHYSTCS EYPERINENTS
OREDL-3 1981-94-A  FRANCE LY SCIEW 21-Sep-8i FLE -2 108.2 380,40 1920.0 B4 328,27 0,1D7283 -7.33434E-0) FR. /USSR NAGHETOL!DHDSPHERE STULY
COSK0S-i510  19E1-95-h USSR MIL ASATT 23-Sep-81 FLE C-1 9.6 4180 M0 850 6679.2 0,003343 ~3.12251E+00 INTERCEPTION TEST RADAR CALIERATION
SE5-2 158§ - 944 US4 SBs C1¥  CEMAD 24-Sep-81 ETR  THDR DELTA 14381 357830 35T9L.0 0.1 A2165.2 0.000095 -L.341Z7E-02 23,0 FIIED SATELLITE SEAVICE
COSKOS-1311  1981-97-A USSR KIL  RADAR 28-Sep-81 FLE C-i .5 470.0  S21.0 830 BA7I.7 0.G03750 -9, 4554E-DI BEL  2B-fug-B3
LOSN05-t302  198L-9A-4 11 KIL  SEEEM 30-Sep-8i PLE F-2 1he.0 1490.0 {5310 B3.b  7888.7 D,0023%% -b.09B%0E-0) GEQBETIC: PHASED WITH LOSMDS-1410
COSMOS-1313  1981-99-4 Ussa RIL  RECOM O1-Dct-B) BA1 A-2 89.5 2.0 IWT 7004 pEAZLT 0007526 -2.90034E+00 REC  15-Oct-@1
SHE 1%8E-100-4 US4 NASA  C1¥ SCEEN Db-Dct-81 WTR  THOR DELTA 95,3 §I50 9350 915 4%L2.2 0.000195 9.8I54AE-0I SOLAR MESDSPHERE EXPLERER
6581 1981-100-8 LK uas CIV  COmMy 0a-0ct-8) ¥TR THOR DELTA 95.4 530 S8L.0 975 57287 0.00IBOS 9.7435BE-0) USAJUK AMATEUR RABID
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VBERIF LCATION K1SS10M LAUNCH DATA #ISSI0N STATUS
RIGHT  EEOSYAC
SATELLNTE INT L PADY. /K PERIGEE APDGEE  INCL. SENI-NAJOR ECCEN.  ASCENSIDN GRBITAL STATUS  DATE AEMARKS
HANE DESIB. COURTRY  DIR,  DESIG.PURPOSE DATE  SIIE VEHICLE PERIDD  HEIGHT  HEIBHT ALIS RATE POSITI0N
(HIN (KN} K (DEGY (XA (KD} (DEG/DAY}  (BEB. EAST)
COSADS-1344  1980-104-A USSR MiL  RECON 09-Oct-81 PLE F-2 83,0 220.0 2630 623 4bI9.7 0.00348 -1.17220E400 REC  22-0ct-B1  MED. RESOLUTION PHOTOGRAPHIE
AADUGA-§ 1981-102-8 USSR HIL  CONMY 09-Oct-81 BAI i-1-e 14420 35900.0 35900.0 0.4 42228.1  .00000D -1.32873E-02  3b1.0 TV & NULTICHANNEL RADIOCOMA.
COSMAS-134S  19Bt-103-A  LSSA KIL  ELIKT 14-Oct-Bt PLE A-1 S} 6280 6850 B1.2 70307 0.00405) -1, 0B1BEE+00 REPLACED COSHOS-1154
COSNAS-1316  19B1-104-8 USSR NIL  RECON 15-Oct-81 B4l A-2 90.5 2156 4070 0.3 46BR.2 0.014352 -2.BA43BE00 REC  29-Oct-B)
17T MOLNIYA-3 1981-105-8 USSR KL COWMU 17-Dci-Bl PLE A-I-g 1350 849.0 40644.0 B30 27024.7 0.739973 1. 4129E-01 AEPLACED 12TH NOLNIYA-3
VENERA-§3  1981-i6-8 USSR CIV  INTER 30-Dct-81 BAJ b-i-p AUTBRATIC INTERPLANETARY STATION
WO NANE 198E-107-4 U5 USAF WL UNK'W 31-Gct-80 ETR TMTAN [LIC “CURRENT ELEMENTS NOT MAINTALMED®
CDSADS-1317  19B1-108-4 LGSR ML EARLY 31-Dct-8) PLE h-2-p 7250 B36.0 4SS0 ALY 287287 0.73805% -4, 443)7E-0
COSMOS-1306  19B1-§09-8 USSR KIL  RECON 03-Nov-81 PLE A-2 89,8 IB3.0 30 8.7 6859.2 0.014717 -3.32UTAEM0 REC  04-Dec-B1
VEWERA-14  19B1-110-% USSR CIV  INTER 04-Nov-Bl BAl I-1-¢ AUTORATIC IHTERPLMEIHBT STATION
§15-2 1981-111-4 s BRSA  CIV  MAH'D  12-How-Bt ETR §15-2 8.0 2090 229.0 380 45022 0.000757 -5.95B0SE+00 RET  §4-Hov-81 COLUNBIA:OSTA-1 PAYLOAD & RMS TESTS
COSMOS-131%  19B1-112-0 USSR ML RECON 13-Mov-81 BAI A-2 S04 240 4000 0.4 A6B6.Z 0.013740 -2,53486E+00 REC  27-Nov-8{
$IST MOLNLYA-1 191-t13-% USSR HIL  COMMU  17-Nov-81 PLE A-2-g BL0 4700 BUT0 620 281727 0.738271 -L.572016-01 REPLACED 39TH MOLMIYA-j
SATCOM-3R 1981-114-A Usa RCA Civ  COWRU 70-Mov-B1 ETR BELTA 35,1 T3779.0 AP0 0.1 420847 0.00057B -0.3413IE-07 220.0 FIXED SATELLITE SERVICE
BHASKARA-2  1%81-115-A  [NDIA ISA0 CEV  ERSAT 20-Nov-8i #KY -1 5.2 SH.0 5300 50.7 9137 0.003110 -4.75%39E+00
[DSMOS-1320  19B1-118-A USSR HIL  CDNMU  28-Mov-8i PLE L-t 170 15070 1630 .0 79417 0.00785% -1.21177E+400 TACTICAL COMAONICATIONS
COSMES-1321  19B81-114-B USSR KIL  COMRD  2B-Hoy-B1 PLE -1 U0 1S07.0 1832.0 740 7947.7 0.007884 -1.27177E+00 TACTICAL CONNUMICATIiONS
COSADS-1322  19B1-114-C USSR AL COMRU  28-Hov-Bi PLE -1 U0 15070 1632,0 740 TM7.7 0.007884 -1.27177E+00 TACTICAL COMNUMICATIDNS
COSKOS-1523  1991-116-0 USSR MIL COMMU 28-Mev-B1 PLE £-1 HELE  1307.0 16320 760 79477 0.007844 -1.20177F+00 TACTICAL COMAUNICATIONS
COSMOS-1324  1991-106-E USSR HiL COMMU  28-Nov-B1 PLE C-1 170 15070 1532.0 740 TOAY.7 0,007864 -1.27177E+00 TACTICAL EDHHL;[HIEF&TIDHS
COSHOS-1325  )981-118-F USSR MIL  CONMU 28-Wov-81 §LE C-i U7.0 [507.¢ 18320 74.0  T947.7 0.00788% -1.27077E400 TACTICAL COMMUNICATIONS
COSMRS-1326  1%BL-1t4-B USSR HIL  CONMU  28-How-8)  PLE C-i B0 507,00 16320 A0 TR 0.0078a4 -1, 270776400 TACTICAL COMAUHICATIONS
COSHDS-1327  19BL-114-H LGSR ML COHKU  28-Moy-BP PLE £-1 PG 1507.0 14320 4.0 THZ? 0.007854 -1.27L77E+00 TACTLCAL COMMUHICATIONS
COSADS-1328  L9B1-117-8 USSR RIL  ORSAT (3-Bec-81 PLE F-2 LB G470 ATR.0 8ZS 040.7 0,002i31 -9. 20AB9E-0! EORSAT? PHRSED WITH L-13004-1378
COSMOS-132%  1981-11B-4 USSR ML RECON o4-Bec-81 BAI k-2 B%.5  237.0 183.0 85.0  4A3R.Z 0,D03M45 -3.EBIADEHOD REC  18-Dec-8)
INTELSAT-V FT 1981-119-4  INT'L  INTERLSAT €IV COMMU 15-Der—Bl ETA RTLAS-LENTAUR  1439.0 35690.0 38000.0  €.3 42223.7 0.003483 -LINWTIE-0? 150
RALID-3 1981-1204  U&SR DOSARF  CIV  CDMMU 17-Dec-B! PLE £-1 120.9  186S.0 17940 B30 BIIT.7 0.008714 -5.22133E-01 AMATEUR RADIO
RADID-4 1581-120-8  YU5SR DOSARF  CI¥  LOMMO 37-Dec-B1 PLE L-1 120.9  1685.0 17940 B30 BIIT.7 0.006714 -5.22133E-0) AMATELR RARIO
RAB[D-5 1981-120-L  UssR DOSARF  CIV  COMWU 17-ec-81 PLE C-1 120.9  18B5.0 17940 B30 BIZ.T 0.0067H4 -5.22033E-D1 AMATEER iiﬁﬂ'li]
RADIO-6 1981-120-0  USGR DOSRRF  CIV  CONMU 17-Dec-Bl PLE g1 120.9  1685.0 17940 B30 GIL7.7 0.006714 -5.22033E-01 ANATEUR. RAD1OD
RADLD-7 1981-120-E  USSA DOSAAF  CI¥  COMMU 17-Dec-B1 PLE L-1 120.9  18B5.0  1794.0 B30 BHT.7 0.005714 -5.22)133E-01 AWATEUR RACID
RADIO-B 19B1-120-F  iS5R DOSARF  CIV  COMMY 17-Dec-81 FLE £-i 120.9  1585.0 1794.0  BLO  GI17.7 0.004714 -5.22133E-01 ARATEUR RACIO
COSMDS-133¢  19B1-121-8 USSR HIL  RECON J9-Dec-Bl BAi -2 0.0 1120 4030 0.4 BbeB,2 0.015945 -2.B229E400 REE  1%-Jan-82
KARECS 1 1981-122-4  EUROPE Esp CI¥  COHNU 20-Dec-8) CSE ARTANE 120.8 35620.0 3SME.0 2.3 42059.7 0.004462 -1.35200E-07 Jal.o KARIHE MOBILE SATELLIFE SERVICE
C4T-4 1981-122-8  EUROFE ESh LIV EXPTL 20-Cec-B1 CS6 ARTANE Bl 1 B0 I 105 MIGNT 0729495 -4,0%81E-01 LAUNCH VEHICLE TEST PACKAGE
JIMD MOLNIYA-1 198)-123-4 USSR HIL CONHU 23-Dec-81 PLE A-2-E a%9.0  483.0 389900 &3.0  28115.7 0.237202 -1.56243E-01 REPLACED ASTH ‘NOLNIYA-1
[OSHBS-1334 198214 USSR ML COMWU  07-Jan-82 PLE -1 100.7 7760 819.0 74O 71757 0.00299% -1.BIA3REDO STORE & DUNP : REPLACED C-1302
COSMOS-1332 i982-2-4 USSR MIL  RECON 13-Jan-82 PLE A-2 8.0 8.0 5.0 BZ3 6247 0.004307 -1.16912E400 REC  25-Jan-82  NED. RESOLUTION PHOTOSRAPHIC
COSHDS-1333 1942-3-A l85R HIL KMVEB  i4-an-B2 PLE -1 105,00 989.¢  1029.0 82.9  7387.2 0.002707 -7.3S71E-0) REPLACED EOSHDS-150
SATEQN~4 1982-4-h USa ACA Clv  COMMU  14-Jan-B2 ETA DELTA 1436.2 357810 3STL0 0.1 420857 0.000154 -4, MI20E-D2 17,0 FIXED SATELLITE SERVICE
COSNDS-1334  t¥82-5-A USSH HIL  RECON 20-dan-82 FLE #-2 89.4  208.0 3150 729 43B.7 0.008210 -9.07097%-02 REC  03-Feb-82
KH-¢ 1982-5-4 Usa USAF MIL  RECEN 21-Jan-82 WTR  TITAN 111 RL2 I3Le 51700 7.3 8700.2 0,029040 1.0A)BIEH00 DEC  23-Nay-82 HI-RESDL. FILM RECOM.
COSADS-1335  1982-7-h HSER Klt  RADRR 29-Jan-B2 PLE L-1 7 4B7.0 S350 TA.0 4889.2 0.0034B4 5, 23408E-0) REPLACED COSHOS-1184
COSMDS-1336  1982-B-A USSR KL RECON 28-Jan-82 Bl -2 898 17%.0 3190 10,4 EBST.Z 0015021 -2.87B53E+D0 REC  2b-feb-82 HI RESOLUTION PHOTORRAPHIC
EKRAN-B 1982-%-4 U] CIV  [OMA 05-Feb-R2 BAI D-i-e 129.0 35658.0 I5658.0 0.4 420352 000000 -t,35570E-02 3.0 ¥ RELAY
COSMOS-1337  19B2-10-4 USSH Wil DRSAT 11-Feb-B2 Bii F-1-a 93,3 4360 AS6,0 &0 4B24.2 0.001465 -3.32379E+00 DEC  25-Jul-82  EQRSAT;PAIKED WITH COSHDS-1304
[OSADS-1338  1962-1i-A USSR MIL  RECON 14-Feb-82 PLE A-2 0.2 208.0 3930 7B he7B.7 0.013B50 -2,42(78€400 REL  02-Har-B2  MED. RESDLUTION PHOTOBRAPHIC
COSHDS-133%  1982-12-h US5R MIL  NAVIE 17-Feb-B2 PLE L-1 104,68 9350 1029.0 82.%  7380.2 0.003658 -7,39078€-01 REPLACED COSADS-1092
COSMRS-1340  1982-13-4 USSA HiL  ELINT 19-Fep-82 PLE A-1 ¥7.5  b3e.0 E1%.0 81,2 70357 0.003058 -1,08131E+00 REPLACED COSHOS-1206
NESTAR-4 1982-14-4 I8 Kl oty 26-Feb-82 ETR  BELTR 3910 14362 35780 39740 0.0 42LAS.7 0.000154 -1.3412ME-D? 20.0 F55; REPLACED NESTAR |
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IDENIFICATION N1SSI00 LAUNCH DATA ORELTAL BATA RISSION STATUS
RIEHT  BEOSYRC '
SATELLITE INFL FROJ.  EiM FERIGEE APOBEE  INCL. SEMI-MAJOR ECCEN.  ASCENSION ORBITAL STRTUS  BATE REMARKS
NAME DESIB. CDUKYAY  OIR.  CES!G.PURPOSE DATE  SITE VEHICLE PERIOD  HEIBHT  HELGHT AXIS RATE POSITION
I K (1)) (DEE} (KM} (R (DEG/DAY)  LBEE. EAST}

S3RD HOLNIYR-i  1982-15-A USSR NIl [OMNU 2b-Feb-BZ PLE A-2-e 139.0 90,0 40765.0 62,8 Z7005.7 0.74347Y -1.AT934E-01 REPLACED 47TH MOLNIYA-1
COSKOS-134)  1982-16-A {1558 MIL  EAALY 03-Mar-B2 PLE A-2-g 09,0 bl4,0 0185.0 22,8 26747.7 0.7387B4 -1.49792E-01 REPLACED COSHDS-1247
IMTELSAI-V F4  1982-17-4 INT'L  INTELSAT CIV  COMMD 05-Mar-82 ETA ATLAS CENTAUR  1494.2 35929.0 3595%.0 0,1 42322.2 0.000354 -1.32393E-02 3b1.0 FYIED SATELLATE SERVICE
COSAOS-1342  1982-18-A USSR MIL  RECOM 05-MWar-82 PLE A-2 99.5 2000 3280 TL9 66447 0.008955 -2.53709E+00 REL  19-Mar-82  HED. RESOLUTION PHOTOBRAPHIC

BSP-12 1992-19-4 s USAF  KIL  EARLY O&-Mar-82 ETR  TITAM 1IC 14247 35324.0 356040 2.0 4i%43.2 0.000978 -1.385456-02 290.0 BEFENSE SUPPORT PROGRAM
GOR(IDNT-3 1982-20-4 USER MIL  COMMU  15-Mar-82 BAl b-1-e 1463.0 38320.0 34320.0 0.7 42498.2 .000000 -1.283ME-02 510 T¥, TELEGRAPH, TELEPHORE
CO5MO5-1343  19B2-21~A USSR Wil RECEN 17-Mar-A2 °PLE A-2 B9. 4 208.0 J40 12.% 5639.2  0.007983 -2,54637E+00 REC  31-Mar-82

§75-3 1982-23-4 UsH NASH CIV MAHD 22-Mar-B2 ETH §15-3 84,0 240.0 280.0 38,0 4616.2 0,000000 -4, BYIIAELDD RET  30-Mar-B2 3RD TEST FLT OF COLUMBIA

IBTH WOLNEYA-3 1982-23-8 USSR #iL  COMHU  24-Mar-B2 PLE h-2-¢ 3.0 856.0 40515.0 42,8 2TM3.? 0.739808 -1 4{4THE-D) REPLACED LSTH MOLNIYA-3
COSMO5-1344  1982-24-4 USSR ML MBVIB  24-Mar-BZ PLE £-1 105.0 f87.0  1023.0 829 TI63.2 0.002436 -7.37947E-01 REFLACED EQSHDS‘H“
BIY-METEOR-2  19B2-25-# USSR RIL  METED 25-Mar-B2 PLE F-2 1042 954,00 976.0 82,5 7343.27 0.001498 -7.94ZHAE-OI 1ST NETEQR-2 IK THIS ORBIT REGIME

COShAS-1343  1982-28- USSR KIL  ELiNT 3!-Mar-82 FLE L-1 %52 W 3500 L0 5304, 0.003113 -2.07BS7E+00 .
COSHDS-1346  19B2-27-4 USSR KIL  ELTHT 31-Mar-B2 PLE A1 97.6  &25.0 6750 @),0  7027.7 0.003700 -L.1)103RE+00 REPLACED COSHOS-1222
COSMDS-1347  i9g2-28-4 USSR HIL  RECON 02-#pr-87 BAl -2 89,7 1810 3640 704 &A5D.7 0.013758 -2.8BDISE+0D REC  22-Hay-B2 KL RESOLUTION PHOTRERAPHIC
COSKOS-1348  1982-28-A UESR KIL  EARLY 07-fpr-82 PLE A-2-e 69.0 BEZ.0 39342.0 42,8 243957 O.734TIA -L.493L4E-01 REPLACED CBSHOS-1172
COSKOS-134%  15982-30-A USSR MIL HAVIE OB-Apr-82 FLE L-1 103.0 9840 1025.0  BA0 TIBLT 0.007977 -b.AMIE-DL REPLACED COSHDS-1153

NGAT-18 1982-34-4 INBIR CiY  CORMU 10-Apr-82 ETR THOR DELTA 1435.9 343950 3nehd 0.9 42159.2 0.032873 -1.34479E-02 lsl.0 10F . 22-Apr-92 FS5 k KETEORLDBICAL
COSKOS-1350 1932-!?-& 5] HIL  RECON 15-Apr-82 PLE 17 B9.8  1BL.0 3B0.0  A7.2  AASB.T 0.014943 -1.32284E+D0 REC  1b-Nay-62 I RESOLUTION 'PHOTOGRAPHIC
SRLYUT-7 1982-33-4 USSR CIY  WAN'D 19-Apr-82 BAI b-1-h 82,2 MG 7.0 SL4 BB2b.7  0.D04452 -5, §1473E+00 SPALE STATIDH; REPLACES SALYUT-6

|S¥ARA-2 1982-33-0 ISSR HAI Clv  COMAU  i7-May-B2 BAl K/ $2.3  ML.0 35000 51L& 8727.7 0.00M115 -5.134B3E+00 DEC  09-Jul-B2 AMATEUR RADIG;LMCKD FROM SALYUT-7
COSAOS-1%SL  1992-34-A USSR MIL  RABAR Z1-Apr-8% AKY £-1 3.3 3.0 ¥85.0 5.7 8830.2 0.013080 -4, 9RBI3E+0 DEC  14-Nar-B83
COSmMOS-1352  1982-35-A USSA Wil RECON 2i-Apr-B82 BAl A1 0.7 UL 380 TO4 AATNT G.01250% -2.BATIIEHH0 REC  03-May-82  NED. RESOLUTION PHDTOGRAPHIT
(O5K05-1353  1982-3h-A 1155k HIL  RECON 23-Rpr-fi2 PLE a1 B9.1 218.0 159,00 BZI  &kZLT 0.003BSL -1, 17097E+00 REC  Ob-Hay-B2  NED. RESOLUTIDH PHOTOGRAPHIC
Coskag-1354  1982-37-A 1SS HiL  COMHU 20-Apr-82 PLE {-1 1610 7%5.0 EZ9.6 740 7190.2 0,002344 -1,B0557E+00 STORE L QUHP : REPLACED C-1190
[D5RKOS-1355  1932-38-A U55R MiL  ORSAT 29-Apr-B2 B4l F-i-s 7.3 438.0 459.0  Bh.) b826.7 .00153E -3, 30711E+00 DEC  27-Aug-BY  £ORSAT;PAIRED BITH COSADS- (405
COSROS-13536  1982-39-A U5Sh fiL  ELINT §3-May-B2 FPLE A-1 ¥i.6 63D 8B40 BL.2  7035.2 0.003693 -1.0BLOSE+O REPLACED COSADS-1134
(O5KDS-1357  1987-40-4 USSR HiL  CDMMU  Oh-May-82 FLE c-1 5.4 490 152000 4.0 1862.7 0.004515 -1.37044€400 TACTICAL CORMUNICATIONS
EO5MD5-1%358  19B7-40-B U] ML COMHU  Ob-May-B2 PLE £-1 13,4 1490 1520,0 74D T8A2.7 0.004315 -1 32044E+400 TACTICAL EDH:HUHICMIQ"S
COSKOS-1%3%  1987-40-C 1558 HIL  COMAU Ga-May-BZ PLE £-! 1134 19,0 15200 740 1862.7  0.004315 -1.32044E+00 TACTICAL EDI?HUHIERTIUNS
COSMDS-13A0  19B2-40-D USER KlL  COMRU Db-May-B2 PLE L-t 54 14490 1520.0 740 7B62.7 0.004515 -1,32044E+00 TRCTICAL COMMUMICATIONS
COSNOS-1341  1982-4-E USSR KIL  CORMD Oh-Hay-B2 PLE L-1 1h5.4 180 1920,0 760 7BA2.7 0.004515 -1,32044E+00 TAEYICAL EU#HUHIEMIWS
COSADE-1362  19B2-40-F USSR AIL  COMWD O4-May-B2 FPLE C-4 1iad 14490 1520.0 Ta.0 T862,7 0.004515 -1, 32044E400 TALTICAL LDHRUNLCATIONS
COSNOS-1343  1982-40-6 U558 KL CONHU Ob-May-B2 PLE £-1 i34 149,90 1520.0 7.0 TBAZT 0.004S5L5 -1.32044E+00 TACTICAL COHKENLCATIONS
COTADS-1364  19E87-44-H USSA MIL  COMMG  Q4-May-@2 PLE C-t 3.4 [0 1520,0 740 7B&2.7 0.004515 -1_I2044E400 TALTICAL CONMUNICATIONS
BiE6 BIRD 17 {982-41-4 USA UsAF Kl RECON 1i-May-82 WTR  TITAN 1J1D 88.3  14B.0 2570 6.4 4590.7 0.004752 %.90372£-01L DEC  03-Dec-82  BROAD COVERWGE PHOTO. RECON.

ND NRKE 1982-4i-C 1T USAF  MIL  ELINT L1-May-B2Z WER  TITAN I11D 9.7 B9%.0 701.0 96,0 7078,2 0.000%41 7,233ME-O1 PIEGY BACK ON BIB BIRD LAUNCHES

S0VUT-TS 1382-43-4 US5R LIV HAN'D 13-May-B2 BRI A-2 80.4 2700 30 Sh6 bETE.Z 0.004343 -5.20949E+00 RET  27-Aug-B2

COSMOS-1345  1987-43-h US5R NIl DRSAT 14-Hay-B2 BAl F-1- 8%.4 2390 276.0  65.0 46457 0.001279 -3, b46BTEHDO A-PHRD RDR; PAIRED WiTH COSHOS-1372
(0SMOS-1360  I9A2-44-A USSR MIL  COMKU 17-May-82 BAY b-1-e 1437.0 35820.0 35620.0 1.5 42198.2 000000 -1,337I4E-02  E€D.0 RILITARY COMMUNICATIONS @ SHF
COSMOS-1367  1982-45-h US5R HIL  EARLY 20-may-82 PLE A-2-g TR0 812,0 395300 628 26M49.2 0.735714 -1, AT04SE-O1
COSMOS-134R  19E2-4b-hA Ug5R MIL  RECDN 21-May-BZ BAI A-2 90,0 28,0 350 0.4 B649.7 0.011020 -2.85509E+00 REC  03-Jun-B2  MED. RESOLUTION PHDTOGRAPHIC
PROGRESS-1T  19B2-47-A USSR CIV  MAN'D 23-May-82 9AI A-2 BB.% 191,00 278.0 5i.b  A&I2.T D.004578 -5.454T1E400 BEQ  Ob-Jun-82 EAPENDABLE SUPPLY CRAFT
COSH0G-13A9  19B2-48- USSR KIL  RECON 25-May-B2 PLE A2 8.4 22%.0  2%A.0  B2.3  6640.7  0.005045 -4, 15931E+00 REC  OB-Jun-B2
COGMOS-1370  19B2-49-A I RIL  RECON 28-May-B2 BAl A2 89,2 2030  2%0.0 649 6424.7 0.0045k6 -3.701A1E400 REC  11-Jul-B2Z  MED, RESOLUTION PHDTOBRAPHIC

S4TH HOLWYA-|  1982-50-h S5k HIL  COHMD 2%-May-82 PLE A-1-e 75,0 8530 M43N0 82,8 27021.2 0.739791 ~1.41991E-01 REPLACED 44TH MOLRIVA-I
COSKDS-137)  1982-51- USsR MiL  COMMU ©i-Jun-82 PLE L-1 1000 7930 B3LO 740 TI9L2 0.00278) -1, 7937LE40Q STORE & DUNP : REPLACED C-1140
[DSADS-1372  1982-52-A S5k NIL  DRSAT O1-Jun-82 BAT F-1-a 9.6 250.0  277.0 45.0  BOAD.T 0.00L430 -, 444B9EH00 A-PHRD RDR; PAIRED WITH CDSMOS-134S
COSROS-1373  19B2-53-A UssR ML RECON 02-Jun-82 BRI A-2 .l 7.0 368,00 0.4 46T0.7 0.014318 -2,837A3E+00 REC  th-Jun-82  MED. RESOLUTION PROTOGRAPWIC
COSHDE-1374  1962-94-A US5R CI¥ EIPTL D3-Jun-B2 AKY E-) BB.9 225.0 225.0 50,7 4403,2  0.000000 -5.5897iE+DO REC  03-dun-82 WINGED RE-USABLE sHUULE NODEL TEST
COSHOS-1373  1982-T5-h USSR MiL  ASRIT Ob-Jun-BZ PLE c-1 103.0  990,0 1021.0 45,9 73837 0.002099 -2,43738E+00 TARGET VEHICLE FDR [OSMOS-1379
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(i) XN (KM} (DEB) L4} (D) (BEE/DAY}  (DEG. EAST)
COSN0S-i37b  19B2-Sb-h USSR C1¥  ERSAT 0B-Jun-B2 FPLE a2 B2.2 21,0 740 B3 B28.7 (.003545 -1, 1h4BAEH0Q REC  22-Jun-82  NATURAL RESOURCES MOKITORING
COSKOS-1377  15B2-57-A DSSR NIl RECON 0B-lun-82 BAl A2 89,7 1790 32,0 B4Y  bBAB.T 0.013762 -3.45613E+00 REC  22-Jul-82 HI RESDLUTION PHOTOBRAPKIC
KESTAR-5 1982-58-4 li5h i Cly  COMMU 09-dun-BZ ETR  DELTA 3910 1436.2 37800 3NI96.0 0.0 42066.2 0.000190 -0.34114E-02 237.0 FIXED SATELLITE SERVICES
COSMOS-1378  1982-53-A HS5R HIL  ORSAT 10-Jun-82 PLE F-2 97.8  44B.0  &B2.0 825 7043.2 0.007414 -9.19120E-01 EDRSAT? PHASED WITH. L-i300%-1328
CO3M0S-137%  1962-80-A UISER HIL  ASATT 1B~Jun-B2 BAI F-1-a 160.3 532,90 1027.0  &5.B  TI87.7 0.033135 -2,72077E+00 PED  1B-Jun-82 INTERCEPTOR FOR COSHOS-1375
CO5KOS-1380  1982-A1-A USSR MiL  NAVIE 1B-Jun-82 FLE L-i ¥3.1 156.0 7320 B9 8022.2 0.04Z215 -9.76558E-0) DEC  27-Jun-B2  IWTENDED 7D REPLACE CDSHD5-1225
COSA0S-138F  1982-42-A USSR MiL  RECDH 1R-Jun-82 DAl -2 50.3  2i6.0 395.0 7004 5683.7 0.043391 ~2,BIS2E+DO REC  01-Jul-B2  MED. RESOLUTION PHOTOGRAPHIC
SOYUZ-Ta 19B2-43-k USSR CIY  WAN'D 24-Jun-82 BRI A-2 B3.6  248.0 2700 Si.b 6BA0.7 0.0020B4 ~5.37422E400 RET  02-dul-A2
COSM0S-1382  1982-44-A USSR MIL  EARLY 25-Jun-82 PLE h-2-¢ 9.0 s14.0 39540.0 2.8 26433.2 0.735K98 ~L.48911E-01 REPLACED £DSKDS-1223
S75-4 1962-65-1 USA NASA  CIV  MAW'D 27-Jun-B2 ETR SV5-4 90.3 2967 3B 8.5 be7E.Y 0.000504 -T.45220ED0 RET  04-Jul-82 ATH TEST FLT OF COLUMBIA
COSHDS-1383  19B2-06-R USSR NIL  NAYIB 29-dun-B2 PLE L- 1054 10040 10400 B30 T400.7 0.002500 -7.21A2iE-01 KOSFAS-SARSAT
COSHDS-1384  1982-47-A USER WL RECOM 30-Jun-82 PLE A2 89.8 1819 IBLO 421 b659.2 0.013017 -3.3355HE0D REC  30-Jul-B2 HI RESDLUTIGN PHOTOBRAPHIC
[OSHBS-§385  1982-88-¢ USSR KIL RECON (6-Jul-B2 PLE &-2 B8.7 1910 2b6.0 82,3 5B0B.7 0.00504% -1. 1790800 REL  20-Jul-82
[OSKOS-1386  1982-49-A USSR HIL  HWAVIE O7-Jul-B2 PLE -1 104,86 965.0 1010.0 €30  735.7 0,003035 -7.33498E-0i REFLACED COSMDS-1225
PROGRESS-14  1982-70-4 UssR C1Y  MAN'D  10-Jul-82 BAL h-2 88,7 1920 29B.0 514 &B0N.Z 0.004998 -5, 4B2DIE+R0 DEC 13-Aug-B2 EXPENDABLE SUFPLY CRAFT
COSMDS-1387  1982-7i-A USSR CIv  ERSAT 13-Jul-HZ PLE -1 B U0 2710 BR3 bA23.2 0.00392% -1, 170D4E#00 REC  24-Jul-82  NATURAL RESOURCES KOKITDRING
LANDSAT-4  1982-72- sk NRSA  CIV  ERSAT 1&-Jul-82 WTR  THOR DELTA 8.5 78,0 %R0 BT 7085.2 0.001274  1L00544E+00 NATURAL RESOURCES. WOMITORING
COSMOS-1TBE  1982-73-R USSH AJL  COMHU 2i-Jul-B2 PLE c-1 13.3 W48,0 1815.0 740 TEIR.7 0.004282 -i,32220E+00 TACTICAL COMMUMICATLONS
COSKOS-128%  1982-73-8 USSR AL CORMU 2i-ul-B2 PLE £-1 3.3 1480 15150 M0 7859.7  0.004262 -1,32220E+00 TACTICAL COMNUNICATiDHS
COSHDS-43%0  1982-73-C USSR KIL  COMMU 21-Jul-82 PLE t-1 153 LHE.0 15150 4.0 7E3R.7 0.004262 -1,37220E400 THCTICAL CORHUNTCATIONS
COSwos-1391  1982-73-0 USSR AlL COsHl 2§-Jul-B2 PLE c-1 115.3  1448.0 1515.0 74.0  783%.7 0.004242 -1.3?220E+00 TACTICAL CORMUNICATIGHS
COSADS-(392  {982-73-f Ussh RIL  COAMY  21-Jul-82 PLE -1 15,3 14486 15050 740 7859.7 0.004287 -1.32220E+00 TACTICAL COMAUNICATIONS
COSMDS-13%2  19B2-73-F 1558 KIL  COMML 21-Jul-B2 PLE -1 W63 1400 15150 740 TESR.T 0.004242 -1, 32220E+00 TRCTICAL CﬂHHﬂ:HIEﬁHGNS
COSA0S-1394  i982-73-B bssh HIL  CORMY  21-Jul-B2 PLE L~} 15,3 1448.0  1915.0 740 7BRY.7  0.084262 -1.32220E400 TACTICAL COMKUNICATEONS
COEND5-E3%3  19B2-73+4 USSR WL COHMY 21-Jul-B2 PLE -1 15,3 1480 1515.0 740 7B39.7 0.004202 -1,32220E400 TAETICAL CEMMUKICATEONS
95TH RMOLNYA-1  19B2-74-R USSR WL CORAMU 21-Jui-82 FLE A=2-g L0 650.D 38900.0  43.0 281552 0.731289 -1 49594E-01 AEPLACED #&TH MOLHIYA-)
CO5AD5-E3%0  19B2-75-A USSR HIL  RECON 27-Jul-82 PLE a2 9.5 208.0 3230 728 a7 0.008555 -2.54040E+D0 REC  10-hug-82
[ASKOS-1397  1982-74-A USSR HiL  RADAR  29-Ju)-B2 AKY -1 P4 b0 5490 30.7  6B25.7 0.014B70 -4.9TIMEHD DEC  18-May-83
[0SADS-1398  19B7-77-h USSR HiL  HECON @3-Aug-B2 PLE A-2 89.0 2250 2620 BZ.3  8621,7 (0.00279% -1.17093E+00 REC  13-Aug-B2
[05M05-1359  1982-T8-h USSR ML RECON 0O4-hug-B2 BAI #-2 89,7 1790 3700 AR 48352 0.014429 -3.44752E400 REC  ib-Sep-82 HI RESDLUTION PHROTOGRAPHIC
COSKOS-1400  1982-79-A UssR AL ELINF 03-Aug-BT PLE #-1 97.5 6310 &7E.0 BILZ 70312 0,003429 -1.0B3TIEHN0 REPLACED COSMOS-1315
SoYUz-17 1982-80-4 USSA CIV  MAN'D  19-Aug-B2 BRI A-2 #9.5  226.0  2B0.0 516 6637.2 0.003920 -3.3%04BE+00 RET  10-Dec-@7
COSKOS-1401  1982-681-A USSA CI¥  ERSAT 20-Aug-82 PLE A-2 8.3 Wh0  2L0 BRI 6A32.2 0.004222 -1, 14450E+00 REC  03-Gep-B2  HATURAL RESOURCES WONITORING
ANLK-DI 1982-82-4  CAMADA  TELESAT LIV CONAU 26-hug-B2 ETR  DELTA 3920 14361 357B1.0 35793.0 0.0 42085.2 0.000i42 -1.38127€-02 254.0 FLIED SATELLITE SEAVICE
19TH ROLHIYA-1 1982-B3-A L MiL  COMMU 27-Aug-B2 PLE -2~ 130,00 4940 08140 528 27032.2 0. 245779 -1 47529E-01 REFLACED 13TH MOLNIYA-3
LOSHOS-1402  1992-B4-R USse ML  DRSAT 30-Aug-B2 BRI F-1-n 89.4 2560 2790 65,0 46447 D.0DIBBI -3.44BR2EHY DEE  23-Jan-B3 A-PWRD RDR;PAIRED ¥ITH C-13554-1412
COSHDS-1403  |9B2-B5- USSR WL RECON Ol-Sep-B2 BAI A2 §0.2  2s.0 3800 70.4  B47E.2 0.0122B3 -2.B4933E+00 REL  15-Gep-82
COSMOS-140¢  1982-86-4 USSR ML RECDN 01-Sep-82 FLE A-2 50.2 L0 340 72.% beBO.7 0.0134%6 -2.49206E+00 REC  }5-Sep-82
ETS-34KIK1-4)  1982-87-A TAPAR HASDA  CIV  EIPTL 03-fep-82 TSC K-1 1070 9840 12340 45,0 T477.2 0.GIBOSS -4, 04153E+00 ENGINEERING TEST SATELLITE
COSHOS-1405  1962-B8-4 USSR AL DRSRT 04-Sep-82 DAl F-1- §3.3  438.0 4560 5.0 5B25.2 0.00131% -3, 32209E+00 EBRSAT; PAIRED ¥ITH COSHO5-1359
COSNDS-1406  1962-8%-4 I3 CI¥  ERSAT (8-Sep-82 PLE -2 B9.0 22,0 283.0 823 8b1S.7 0.002343 -L.1TAATE+00 REC  21-Bep-B2  MATURAL RESDURCES ADNITORING
CHINA-12 1982-30-4 CHINA ML EXPTL 09-Bep-82 BN [SL-2 0.2 1720 /30 A0 BbAD.T D.018590 -3,B8O94E+00 REC  Z2i-5ep-8  RECOMNAISSANCE BATELLITE TEST
COSKOS-1407  19B2-91-A USSA HIL  RECEN 13-Sep-82 PLE -2 89.7  iB1.0 3s40 82,2 6656.7 0.013758 -3.3T4ME+D0 REC  1&-Dck-B2 Hi RESOLUTION PHDTOERAPKIC
COShOS-140B  1982-92-A USSR HIL  ORSAT 1b-Sep-82 PLE F-2 §7.8  645.0  &79.00 B2.5  T0M0.2 9,002M5 -9.20492E-01 EORSAT? REPLACED COSAOS-13787
EXRAN- 1982-93-4 USSR CI¥  COMMU to-Gep-E2 BAl B-t-e 1425,6 353B0.0 353B0.0 0.3 41998.2 000000 -1.35453E-02 99.0 ¥ RELAY
PROGRESS-13  19A2-74-4 USSR CI¥  HAN'D 18-Sep-82 BAI #-2 BB.7 1950 258.0  5i.6 60T 0.00478% -5.47755E400 DEQ  i4-Bet-82 EXPENDABLE SUPPLY CRAFT
COSKOS-140%  19B2-93-4 Ussh HIL  EARLY 22-Sep-82 PLE h-2-e 7090 B15.0 39340.0  82.8  263M.7 0.73A728 -1.499T4E-01 REFLACED COSHOS-1217
COSMOS-1400  1%E2-94-A BESR KL GCIEM 24-Sep-B2 PLE F-2 160 1500.0 1522.0 B2.6  7BRE.Z 0.0013%4 -5.09748E-01 BEOBETIC: PRASED M1TH COSMOS-13i2
INFELSAT-Y F5 1982-97-R INV'L TRTELSAT 1V COMKN 2B-Sep-82 ETA ALAS CENVAUR  1435.8 307a7.8 35795.0 1.5 42159.2 0.000332 -(.3414BE-07 341.0 FIIED SATELLITE SERVICE
COSADS-1411  1982-98- UssR WIL  RECOM 30-Sep-82 FPLE A-2 90,1 2080 3B4.0 TLE  BATA.2 (.QI3IBS -2.30DA9E+00 REC  14-Dci-B2  AED, RESOLUTION PHOTGERAPHLC
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LOENTFICATION HISS1ON LAUNCH 9ATA DRBITAL DATA HISSI0N STATUS
RIGHT  GEOSYAE .
SATELLITE INT'L, PRD, LM PERIGEE APOGEE  INCL. SENI-MAJOR ECCEN.  ASCENSION DRBITAL STAIUS  DATE AENARKS
NARE DESIB.  COUNTRY  DIR.  DESIB.PURPOSE DATE  SITE  VEWICLE  PERIOD HEGGWT  HEIGHT AES RAE  POSITION
[N1N} (KN} 1Kt {0E8) KN} (Hb) {DEG/OAYY  (DEB. EAST}

(DSHAS-1412  19B2-9%-A USSR NiL  ORSAT 02-Oct-B2 BAt F-i-a B%.6  205.0  280.0 5.0  &&45.7 (0.001681 -3, A44Y0EH0 A-PHRD ROR; PAIRED WITH COSNOS-1402

COSMOS-1443  1982-100-A USSR HIL  WRVIG 12-Dct-B2 BAl 0-1-g 673.0 19100.¢ 19000.0 44,8 29478.2 000000 -3.33003E-02 GLONASS
COSKOS-141%  1982-100-D USSR NIl NAYIE  12-Oct-82  BAl I-i-e B30 19100,0 i9100.0 648 25478.2 000000 -3,33005E-02 ELONASS
(DSMAS-1415  I982-100-E USSR KL HAVIB 12-0ct-62 BA) D-1-e 673.00 18100,0 19100,0 A8 25470.2  .000000 -3,33003E-07 BLONASS
COSADS-1416  [982-1G1-R  LISSR MiL  RECON 14-Qct-82 BRI A2 5.2 NG MO T4 &b76.7 0.012207 -2.BAATIEHM0 REC  2B-Cci-B2  MED. RESOLUTION PHOTOGRAPHIC
COSKOS-14E7  1982-102-A USSR MIL  HAVIG 19-0ct-82 PLE C-! 1048  978.0  1023.0 BI.0  FIIB.F 0.00304% -7.291B4E-0! REPLACED COSWOS-1308
GDRITONT-&  1982-103-4 USSR KIL  CONAU Z0-Oct-82 BAL B-i-e [437.0 D33B00.0 35800.0 0.8 42178.2  .000GOO -1,33989E-02 90,0 TY, TELEBRAPH , TELEPHONE
LOSkOS-1418  1982-104-A USSR RiL  RADAR 21-Dck-BF AKY £-1 §.2 2.0 4170 507 A78N.T 0.004083 -5, 12B42E400 DEC  30-Gep-83
SRTCON-5 1982-105-A USA RES LIV COMML 2e-Dct-82 E7R DELTA P61 357640 350100 &1 42145.2 0.000545 -1,34127E-02 232.0 FTRED SAVELLIYE SERVICE
DECS-19 1982-106-A USA 008 MiL  CONMY 30-Oct-B2 ETR  TITAN 111D 1132.2 356440 337760 2.4 A208B.2 0.0049HB -1.34870E-02 45,0 DSCS PHASE N1
DSCs-18 i982-104-8 USh bap HIL  COMMY 30-Oct-B2 ETR  TITAN 111D 1432.2 35644,0 35776,0 2.0 42088,2 0,DDI5HS -1, J4BP0E-02 225.0 DSCS PHASE L1
PROBRESS-1s  1982-107-6 USSR €1V MAR'D 3t-0ct-82 BAl h-1 BB.7 1930 283.0 SL.b &A0A.2 0.00529B -5.4733SEH00 DEC  14-Dec-B2 EXPENDRBLE SUPPLY LRRFT
COSAOS-144%  1982-108-f USSR HiL  RECOM 02-Hov-B2 BA! A-2 89,1 e 2900 0.4 8831.2 0.0055B0 -2.91709E+00 REC  1h-Hov-82  HED. RESOLUTION PHOTOBRAFKIC
LOSMDS-1420  1982-10%-A USSR HIL  COMMU 11-Now-82 PLE C-i 166.8 782.0  B20.0 T4.0  T17%.2 0,002547 -1.81527E+00 STORE &k DUNP : REPLACED C-1331
§15-3 i782-110-A USA HASA LV HAN'D 1i-Nov-82 EIR §18-3 90.3 2960 302.0 28.5 4872 0.000449 -7.45905E+00 RET  lb-Mov-82  1ST OPERATIONAL £L7 OF COLUMBIA
SB5-3 1992-110-8 US4 B3 CI¥  COMMY  11-Nov-B1 ETR 8T8-3 143.7 357840 35790.0 0.0  #21k8.2 0.000047 -1.34116E-07 240 F15ED SATELLITE SERVICE
ARIE-C3 1982-110-C  CANADA  TELESAT LIV CONMU 12-Mov-82 EIR 575-3 14361 33778.6 35196.0 0.0 42185.2 0.000213 -1.3MI2E-02 242.5 FEIED SATELLITE SERYICE
KH-11-3 1982-111-8 Usa USAF  MIL  RECON 17-Mov-B2 WIR  TITAN 150D §2.00 88,0 A7A0 910 6TAY.Z O.0157h0 9.98733E-01 STRATEBSC RECONNAISSANCE
COSMOS-1421  -1%B2-112-8 USSR HIL  RECON 18-Nov-82 DAl h-3 B9.2 2160 78h.0  70.% 4629.2 0.003280 -2.92015€+00 REC  02-Dec-@2
1SKRA-3 1962-33-A0 USSR HAL CIV  [OMWG iH-Hov-82 RAE Wik $1.9 0 350.0 3850 516 BT3R.T 0.0011%3 -5.113SAE+DO OFE  ih-Dec-A2 AMATEUR RADID; LNE!:iI] FROK SALYUT-7
RABUGA-10  1902-113-8 4GSR ML CONMU 2b-Nev-B2 B4l b-1-p VB0 3ab4D.0 386400 1.3 43018,2 000000 -1.250156-02  35.0 T¥ b SULTICHANNEL RADIOCONA.
COSMOS-1422  1982-114-h USSR HIL  REEOM 03-Dec-B2 PLE A7 BS.0  20B.0 &L 730 Be39.2 0.007983 -2.53192E+08 REC  17-Dec-82
[O5K03-1423  1982-145-h USSR C1v  COMMU 0B-Bec-B2 BAl A-i-e .3 4000 3750 42,8 4BRA.2 0.042671 -3.51970E+00 FAILED AEPLACEMENT FOR HOLWLYA 1-4B
9TH METEOR-2  1982-116-8 USSR HIL  WETED 14-Dec-B2 PLE A1 102.0 B30 9040 BLY  724B.2 0.004891 -9.53395E-01 REPLACENENT FDR &TH HETEOR-2?
COSMOS-1424  19B2-117-8 USSR Wil RECON tb-Dec-82 Bél -2 7 11 IFL0 849 6AD3.4 DLOLA399 -3.G4723E400 DEC  28-Jan-83 HU RESOLUTIOR PHOTOBRARHIC
LASP-§ t982-118-4 usa USAF ML HKETED 21-Dec-B2 WIA ATLAS £ 01,2 Blh.g  823.0 98.7  7195.2 0.000034 9.BB420E-01 18T BLOCK 502 §/C BUS
COSHOS-1425  1982-119-A4 USSR KIL  REEON 23-Dec-B2 BAT A2 .3 W6 D 0.0 6837 0.010249 ~7.BRI67E400 DEC  Ob~Jan-B3
COSHDS-4426  1982-120-3 USSR KIL  RECON 28-Dec-B2 gsl 4 90.0 208.6  IP.0 0.6 8671.27 0.DI2582 -5.404D3E400 DEC  05-Mar-83 PHE]II}-REEDHHMSSM!ZE WITH SALYUT-7
COSKOS-1427  1982-120-4 USSR KIL  ASATY 29-Dec-B2 PLE -1 4.0 0.0 4940 458 8B3S.2 0.0024B0 ~3.17323E+00 IHYERCEPTION TEST RACAR CAL!BRATION
COSMOS-1428  1983-1-A USSR WL KAYIG 12-Jan-B3 PLE ] 104.7 %720 1012.0 829 73727 0.003052 ~7.41A57E-M REPLACED COSADS-1333
LOSNOS-1429  19B3-2- USSA HIL  COMAL  i9-dan-83 PLE -1 B3 1490 151,070 7859.2 0.004072 ~1.32249E+00 TRCTICAL CONMUNTCATIOHS
COSNDS-1430  1983-2-8 USSR KIL  COHMU  19-Jan-B3 PLE C-1 IFR3 14480 18130 74,0 7859.2 D.004D72 ~}.32249E+00 TACTICAL CORRUNICATIONS
C0SHOS-1431  1983-2-C Ussq A1k COMMU  §9-dan-B3 PLE £-1 115.3 148,00 15130 740 7FE39.2 0.004072 ~1,32249E+00 TACTICAL CDHHUNICATIONS
COSADS-1432  §983-2-D USSR BIL  COMAU 19-Jan-83 PLE -1 HSE 1400 1513.0 74,0 7859.2 0.004072 -1.3224%E400 TCTICAL COMAUHICATIONS
COSHOS-1433  t983-2-€ USSR AL COMMU  19-dan-B3 PLE t-1 HETS M0 15130 740 TES9.2 0.004072 ~1,322496+00 TACTICAL CDANUNICATIONS
COSHOS-1434  (883-2-F USSR HIL  CONMD  §9-dan-B3 PLE t-1 HE3 49,0 1550 740 7859.2 9.004072 -1.32249E+D0 TRCTICAL COMMUNICATIONS
COSMOS-1435  1983-2-§ USSR HIL  COMMU 19-dan-83 PLE -1 HEI IMT0 5130 740 7859.2 0.004072 -1,32249E+00 TRCTICAL COMMUNICATIONS
COGMOS-1438  (9A3-2-H ssR RIL  COMMU 19-Jan-B3 PLE c-1 15,3 190 15130 740 7850.2 D.00K072 -1,32249E+00 TACTICAL COXNUNICATIONS
COSHOS-1437  1983-3-R USSR HIL  ELINT 70-dan-B3 PLE A- 9.0 b29.0  670.0 BL.Z  7D3N.T D.0034B4 -1.0B37E+O0
IRRS-1 1983-4-A UsA CIv  BLCIEN 23-dan-83 WTA DELTA 02,4 BSb.6  BB3.& 100.1  F248.3 D.001BA3 1. 11563E+00 HOLLAND/USA/LX IR RSTRONDMICAL
COSHOS-1438  1993-5- USSR HIL  RECON 27-Jan-B3 Bl -2 BB.Y 230 254,00 704 bl1.7 0.003101 -2,94719E+00 REC  07-Feb-83 LON RESOLUTION PHOVDGRAPHIC
[5-2AI5AKURA)  1983--8 J4PAN HASBA €IV COWMU  D4-Feb-B3 75C H-1 1436.2 39752.0 35622,0 0.1 42185.2 0.000830 -1.3%127E-02 1320 FLIED SATELLITE SERVICE
COSABS-1437  1983-2-4 D5ER ML RECON OA-Fek-83 BAI A-2 8.7 I1B0.0 3TL0 7004 B8S3.T 0.014353 -2,0837ZE+00 REC  22-Feb-83
BRI TECLOYD 1383-8-A usa UEN NIl OASAT [Y-Feb-83 WTR ATLAS F i07.4 1089.0  1156.0 3.4 74857 0.00479 -2,54760E+00 NOSS-1:NAVY BCEAN SURVEILLANCE |
WHITECLEUD |983-8-E UsA LGN MIL  DRSAT 09-Feb-B3 WIR ATLAS F 107.4 1059.0  1§54,0 A3.4  T4E5.7 0.006479 -2.54740E+00 HOSS-1:AVY OCEAN :SURVEILLANCE 1
WHITECLOUD i783-8-F USh LUSK MIL  ORSAT 69-Feb-83 WTR ATLAS F 107.4  1059.0 11940 43.4 74857 0.008479 -2.54THOE+00 NOSE-1:NAVY QEEAM!SURVEILLANCE |
COSKDS-1440  19B3-9-A USSR CiV  ERGAT 10-Feb-B3 PLE A-2 BY.3 2230 2930 2.3 b36.2 0.005274 -1.14207E+DD REL  24-Feh-B3
COSMDS-144)  19B3-10-A USSR MIL  ELINT l&-Feb-B3 RLE a1 §L3 0 032.0 647.D BLLG 7027.7 0.0024%0 -1.1100BE+0
RSTRO-BITENMAF 1983-i1-4 JAPAN 1645 CI¥  SCIEW 20-Feb-B83 ¥SC M 33 $5.2 490.0  570,0 31,8 4906.2 0.005790 -5.40M3E+00 1-RAY ASTRONDNY
COSMDS-1842  19A3-12-4 USSR MIL  RECON 25-Feb-B3 PLE A-2 B.6 1800 3840 £7.2 £850.2 0.013B34 -3.33TIIE00 REC  11-Apr-g3
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1DENTFICATIOK KISSI0H LRUMCH DATH ORBITAL BATA KISSI0N STATUS
RIBHT GEOSYHC
SATELLITE THT'L PROY. i3} PERIGER APOREE  IWCL. SEMI-HAJON ELLEN. ASCENSION ORBITAL STRTUS  DATE REMARKS
NAHE DESIE, COUNTRY BIR. BEDIG.PURFOSE  DATE 1R YEHICLE PERIDD  HEIGHT  HEGHT AIIS RATE POSITION '
[NTRI 141 [KHI [OER) 54, 1} {HO} [DEE/DAY! (DES. EASTH
EQSMOS-1443  1981-13-A USSR EiV  HAN'D D2-Nar-83 B&! b-1-h #8.9 199.0 2690 Sl 8612.2 0.005293 -5.45599E+00 DEC  19-5ep-B83 EXFENTBLE SUPPLY CRAFT
COSHOS- (440 19B3-14-4 UssR ML RECODN 02-Mar-BY FLE A-2 7.3 205.0 #3060 TLY L4852 0,01570% -2, 431RE400 REC  15-Mar-83
200H MOLNIYA-3  1983-15-A U55R MIL  COMMY 11-Mar-83 PLE A-i-p 135.0 ARG DTG A28 ZT00L.T 0.T4A23Z -1.4BTRAE-O] REPLACED 17TH NOLNIYA-T
E¥RaN-10 1985~ 156~ USSR Civ  COMMU  12-Mar-83 BAL I-1-¢ MHZE.0 33819.0 35419.0 0.1 41997.2  .00000E -1.38014E-02  9%.0 TV RELAY
COSMO5- (445 1‘?&3-%?-1} USSR . Civ  EXPTL 15-Feb-B3 AKY £l 88.3 20710 280 97 65%6.7  G.001747 ~9. 409056400 REC  1&-War-83 WIKBED RE-WGAHLE SHiJHij NOBEL TEST
CDOSHOS-1448  1983-16-4 U55R MiL  RECOM 1&~Har-BT BA1 A-2 6.3 2%7.0 B0 T b480.7  0.009804 -2, 09817E+50 REC  J0-Har-83
SETH MOLWIYR-t  19B2-19-A USSR ML [DEWG  je-Mar-BY PLE A-2-e .0 RA0.0 408210 E2.8 2V03LT O.THADDS -1.47THSE-O1 REPLACED SOTH BOLHIYA-)
ASTRON 1983-20-4 USSR CI¥  SCIEN 23-Mar-83 BAL f-1-e 3660.0  2000.0 200000.0 515 107378.2 0.R1975 -1.40BT4E-02 FR, /USSR UM & X-RAY ASTRONDHY
EQSMOG-1447  |9B3-21-A UseR HIL  WAVEE 24-Mar-Bl FLE C-1 104.9 975.0  1025.0  BY.O 7310.7 0.00334R -7.29360E-01 KOSPAS-SARSAT REPLHCEB LOSKIS-17256
RORA-S 1963-22-4 U5h HOAA CI¥  METED 25-Mar-B3 WTR BILAS F 161.2 §06.0 g2%.0 98,8 M5 7 0.001598 9.99452E-01 ABYRNCED ‘[‘IFtE!S—IN E SARSAT
COSMOS-1448  1983-23-h USSR HIL  HMAVEE  Y-Mar-B3 FLE c-! [TC ] 7.0 1070 Bl 7375.2 G.002712 -7, 30793E-01 REPLACED COSMD5-1744
COSABS- 1449  J9B3-24-R IS5R Kl RECOM 31-Mar-BY PiE A-3 %0.3 07,0 402.0 T.% &6B2. 7 0L OL4GT0 -2, 48957E+00 REL  15-Rpr-B83 |
S7TH MOLHIYA-1  19B3-25-A ISR MiL  COMMU O2-Apr-B3 BAI A-2-¢ T00.0 050 I9023.0 A2.% 2A130.2 0LTIVAIN -1 SALDAE-OL REPLATED S2MD MRLMIYA-i
G18-4 1983-24-A USh WASH CI¥  WAN'D O4-Apr-B3 ETR §13-6 ®G.3 84,0 9.0 28.5 bbA5. 7 0.0BDEXS -1, 504195400 RET  09-fpr-83 15T FLT OF CHALLERGER
TORS-| 1983-26-8 HER NASH Ci¥  COMAUL  02-Apr-BY ETR 475-4 1085, L 218574 33386.0 2.4 I3000.7 0.0193298 -2, TISIZE-0? 3&1.0 IOF TRACKINS & n@m AELAY
COSNDS-1450  1983-27-4 YSER RIL  ASATY D&-Apr-B3 PLE -1 241 1.0 5150 45,9 4872.7 0.002987 -3, 1T2BAE00 INTERCEPTION TEST Rl}lmﬂ CALIERATIOH
RADUBA-11 1983 -28-4 USSR N1 COMAL 0B-Apr-B3 BAI i-1-e 0.0 358700 35870.0 L3 224B.2 000000 -§.337IE-02 B840 TV & MULTIEHAHKEL RAGIACOMA,
COSNDG-145¢  19B3-29-4 USSA HIL  RECOM 08-fpr-B3 PLE w-2 g8.7 194,19 64,0 813 b607.2  0.005297 -1.18002E+00 REC  22-Apr-B3 H1 RESOLUTIEN PHOTOGRAPHIC
SHTCON-4 1983-30-A sa RCA L1y COMRD  [1-Apr-B3 EVR  DELTA 3924 1434.2 35780.0 33794.0 0.0 42185.2 0.000086 -1.3M2TE-02 2210 FLIED SATELLITE SERYICE
COSHDS-1452  i983-31-A LS8R MiL  COMMU 12-Apr-83 FLE. C-1 160.3 TB4.0 826,80 T, 0 7184,2  0.002784 -1 B10BREYOD STORE & DUMP : REPLACED L-i371
K2 1983-32-A [ UsaF WIL  RECOM 1S-Apr-B3 WiR  TITAN [L18 g7.9 1350 8.0 9.5 F549.7 0005573 1.0779RE+D0 REC  21-fug-B3 Hl RESOLUTION PHOTOSRAPHIC
FOHIND-3 1583-33-A THBTA 1580 EIV  EIPTL 17-Apr-83 S50 SLY-3 96.9 387,40 B350 b4 6788.2 0.071911 -4.982F1E+00
CO3HDS-1 453 (9B3-34-A USSR KIL  ELIRT {9-fpr-B3 PLE L=l 9.5 730 9200 40 BBTE T 0. 003418 -2.11264E400
EvuL-18 1983-35-A USSR Civ  HAN'D Z0-Apr-83 BRI f-2 B%.5 225.9 2780 Sl.k 5630, 0.003921 -5, 40413E400 RET  22-ppr-83 HISS106 CAHCELLED
COSH05-1434  (9B3-T4-R 38R HIL  RECON 22-Apr-83 PLE A-2 89.7 8.0 O 8.2 56997 0.0144%% -3,327BLE+00 REC  22-May-B3
CGSADS-1455  1983-37-A U558 ML ELINE Z3-fpr-83 FLE F-2 1.8 448.0 b76.0  BLS T040,2 0.001989 7,57084E-01 ELINT? PHASED MITH COSROS-1470
COSHOS-1438  1983-38-A LS5R HiL  ERRLY 25-Apr-€3 PLE A-i-e 9.0 B30 3EAR0 42,8 26336.7 Q.7RATAT -1 499I9E-0Y REPLACED CESMOS-}19}
COSKOS-1457  1983-39-h USER HIL  AECON 24-Apr-B83 BAl A-2 8%.8 1689.0 376,00 704 &hak.2 0.014723 -2.87999E400 REC  0B~Jun-B3
COSHGS-1458  19R3-40-4 LSER C1v  ERSAT 28-Apr-B} FLE #-2 B2, 0.0 275,04  BL3E B625.7 0.004155 -1.15BSOE+HY REC  11-May-83
BEDOS-5 1383414 USA NOAR CIY  KETEDR 28-Apr-B3 ETR  DELTA 3914 f707.4 33483.0 4B400.9 6.0 4THMR.T 00157620 -9, 419BAE~03  225.0 VISIBLE & IR SPECTRA
COSMOS-1459  133-42-4 U5ER HIL  HAVEE Oh-Hay-B3 FLE c-1 (I F40.0  1028.0  BL.0 T312.2 0.004612 -7, 31454E-01 REPLACED COSHDS-1349
C{5M05-1450  1583~43-h {1558 NIL  RECON O&-Kay-B3 EBAI A-2 0.1 218.0 w50 MY 8671.7 0.011317 -2.87043E+00 REC  20-tay-B3
COSHOS-1441  1981-d4-h 11553 Wil DRSAT ©7-Hay-B3 HAI F-i-a §3.3 34,0 137.0  &%L.0 8B25.7  0.001392 -3.321Z4E+00 EORSAT; PAIRED WITH COSHDS-i507
COSMDS-1462  19B3-45-4 LiS5R Ci¥  ERSAT 17-May-BY PLE A-2 B9.5 2.0 I1B.0 8.3 5649.2 0L O0T70AT -1, 1SA1RE+0D REL  3i-Nay-83 )
COSAOS-1443  1983-44-f {I5ER MIL  GCIEN 19-May-83 FPLE E-i 03,5 367,06 i570.0  RL% 1367 0.088310 -7.73177E-DL [ONOSPHERIC RESCARCH?
INTELSAT-Y Fb  1983-47-4 INT'L INTELSAT L1V COWML  19-May-BY ETR ATLAS CEWTAUR  14472.1 33B59.0 35950.0 0.7 412627 0.001076 -1,32026E-07 3al.0 FS5 b KS5
COSMOS-1464  1983-4B-4 USSR NIl RAVIE 24-Nay-B3 FLE C-1 104.% wBR.0¢ 1022.0  BL.% 7381, 0.00250b -7, IBASZE-Di REPLACED COSHOS-12793
COGHDS-§§85  19B3-4%-4 USSR K1l RADAR  2b-May-Bl AKY c-! 3.4 49,8 T - 6828.2 0.0[4797 -4 FTITE 0
CSMDS-14h6  19B3-30-h 15SR NIL  RECON Z2a-May-B3 BAI h-2 E9.7 180, 0 1610 &% B451.7  0.014057 -3, 85042E400 REC  0&-dul-B3 Hi RESDLUTION PHOTOGRAPHIC
FIRSAY 1983-31-0 EUROPE ESA CI¥  SEIER 26-Nay-BY WYR  DELTA 3914 54354 M0 190080 71,5 L0Z404.27 0.934329 -1.11955E-02 1-AAY ASTRONDNY
COSAOS-i44T  19BI-G3-A lISSR WIL  RECON Ji-May-BS PLE A-2 ¥.40 209.0 9.0 7Y 17,2 0013479 -2, 4954608100 REC  12-Jun-83
YERERA-15 1983-53-4 [Heh ] CI¥  IWTER {2-Jun-83 BA| D-1-g AUTOMRTIC [WTERPLANETARY STATION
YERERA- 1L 1983-54-8 1558 EiY  INTER 07-Jun-BY BAI B--e AUTONATIC THTERPLARETARY STATION
COSMOS-1488  19B3-55-4 USSR Cl¥  ERSAT O7-Jun-B3 PLE a-7 B%.3 7.0 2B83.0 B3 86332 0.004221 0. 143BBE+00 REL  21-Jun-83
WHETECLOUD 1983-56-4 US4 15N Kl  ORSAT ©9-Jun-BY WTR ATLAS F WOT.7 R0A2.0 HRZL0 BT.4 T500.2  0.00800% -2.53052E+00 NOSS-1; HAYY OCEAH SURVETLLANMCE §
WHITECLDUD 1983-56-C 113+ USH RIL  ORSAT 09-Jun-BY WiA ATLAS F 1674 1049.0 11470 &34 T486.2 0.007081 -Z.54711E+00 KOS5-1:MAVY OCERN SURVEILLANCE |
BHITECLOUD 1983-55~D 134 USH KIL  ORSAT 09-Jun-B3 WTR RTLAS F P07.4  104R.0 1168.0 &34 T486.7  0.007947 -2.54452R+0) KOS5-1: HAVY DCERN SURVELLLANCE |
EOSMOS-1%49  I9B3-57-f [ #1L  RECON )4-Jun-B3 PLE #-2 %0.0 2140 WLe  TLB 612,72 O 012460 -2,51722E400 REL  24-lun-83
£CS-1 t963-58-4 EURORE ESA CIY  COMHU 14-dun-B3 [SE ARTANE 21,7 T3462.0 35782.0 0.1 42000.2 0.003810 -1.35984F-02 10.0 FIIER SATELLITE SERVICE
OSCAR-10 1983-58-8 GERMANY RHBAT Ci1¥  CoEMU  Js~Jun-RY E3B BRI AHE 573.8 210.0 35503.0 8.5 24235.2 0.7283114 -4, 17430E-0} RHATEUN RADIO AMSAT PHRGSE 111 B
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IRERIFICATION NLSSION LAUNCH CATA ORBITAL DATH RISSION STATUS
) RISHT  GEOSYML
SATELLETE ILINR PROJ. CH PERIGEE APDBEE  THCL. SERI-MAJDR ECCEN. ASCENSIOM ORBITAL STATUS  DATE REMARKS
NAME BES 16, COUNTRY IR, DESIA.PURPISE DATE  SITE VEHICLE PERIOD  HEIGHT  HEIBMT ALIS RATE POSITION
#iK {kn} (L)) {BEB} (KK [N} (REG/ DAY} (DEG. EAST)
§15-7 1983-99-4 USA WASA  CIV  MAN'D 18-Jun-83 ETR 578-7 .4 L0 2960 8.5 8717 G.000375 -7, 4BOSTED0 RET  24-Jun-B3 SPACE SHUTTLE CHALLENGER
A1E-C2 1983-99-8  CANADA TELESAT  CIY  CONNU  18-Jun-B3 ETR 5157 Wb b 357760 35790.¢ .0 42185.2 0.000281 ~1.34027€-02 3al.0 FIIED SATELLITE SERVICE
PALAPA-BI  1983-59-C  [HDONESIA LIV COMMU 19-Jun-83 ETR 515-1 1436.2 39780.0 J357%6.0 0.0 A206b.2 0.000190 -0.34014E-02 341.0 FILED SATELLITE SERVICE
SPAS-0] 1983-99-F  GERHANY CIV  EIPTL 22-Jen-B} ETR 5T5-7 30,5 05,0 300.0 28,3 B575,7  0.000374 -7, RbAS2E 00 REC  Z2-Jun-B83 SHUTTLE PALLET SATELLITE
BLE BIRG 18 1983-a0- s USAF MIL  RECON 20-Jun-B3 WTR  TITAN 111D 8B.6 136,89 2550 95.5  ASBT.F O.0004E0 1.00942E+00 BROAD COVERAGE PHDTD. RECDH,
KD HANE 1983-40-C ] USAF ML ELIHT 20-Jun-83 WTR  TITAN 1110 LS 2t 12870 9a.T T6b3.7 0.0D0196 &, 11351E-01 PIEEY BACK BN B1E BIRD LAUNCHES
COSAOS-1470  1983-&1-4 USSR KIL  ECINY 23-fun-83 PLE fF-2 .7 B30.0  eebd 825 7025.7 0.00H20 9.519726-p1 ELIRT? PHASED NITH COSMDS-1455
SOYUZ-T9 1983 -462- UsER EIV  MAK'D 27-Jun-~B3 HAI A-2 70,0 258.0 303.0 3he 5098.7 0.00337% -5,32362E450 RET  23-Nov-83
HILAT 1983-53-4 ush L] HiL  SCIEN 27-Jun-83 WA 5LOUT 1009  Te7.0  83.0 820 TN7B.7 0.004&47 -9, 16EORE-0! IOMDSPHERE RESEARCH
COSKOS-1471  1983-A4-a USSR MIL  RECON 28-Jun-83 PLE -2 BT IBLD 3.0 eT.2 BESET 0.0M052 -3.3M2IE+00 REC  2B-Jul-43
GALRIY-1 1783-45-4 Us4 HUBHES LIV COMMU 2B-Jan~83 ETR  DELTA 3920 14375 35255,0 3637RL0 D1 ML 001237 -1, 33B&EE-07 775.0 FITED SATELLITE BERVICE
BORVIONT-T  1983-b4-A USSR MIL  COMMY  01-Jul-@3 ®al B-1-g 1479.0 3h400.0 3b400.0 1,3 42978.7  .00ODOD -1.7SAPIE-02 T46.0 TELERRAPH, TELEPHDHE, TV
PROGNGI-Y  19B3-57-8 lissR Civ  SCIEW ©i-Jul-R3 DAl A-1-2 IR0 380.0 T20000.0  £5.5 36eSkB.2  0.9BISA4 -72.1511RE-D3 T L BAHMA RAY OBSERVATDRY
COSADS-1472  19B3-AG-A USSR . C1¥  ERSAT {05-Jul~g3 PLE -2 B5.B 1910 2640 BZA AG0B.7  0.00508% -1.143B5E400 REC  19-dul-B3
COSHDS-1473  19B3-49-A (I55A HIL  COMMU Oh-dui-BY PLE c-1 H3.1 400 13100 740 7RST.T 0.004009 -1.32337E400 TACTICAL CONRUNTCATIONS
COSMO5-(474  1983-49-8 USSR ML COWRL  0b-Jel~B3 PLE c-1 HE L 480 1516 740 78577 0.00400% -1. 323TVEL0 TAETIEA, COMMERSCATIONS
COSKOS-1475  1983-5%-C USSR ML CORMU  Ob-Jui~83 PLE C-i a1 1M 5L ML 857,17 0.004009 -1.33337E400 TACTICAL CONWUNICATLONS .
COSKOS-1476  1583-49-D USSR ML COMMU  Ga-Jul-B3 PLE c-1 5.0 80 15y M0 78377 0.600009 -1,323TIEH00 TACTICAL CONKOWICATIONS
LDSADS-1477  19B3-a%-F USSR HIL  COHMY 04-Jul-83 PLE C-1 a0 1800 191G, 740 857,71 0.004008 -1, 323ITE400 TRCTICAL COXMUNICAT iONS
COSADS-1478  19B3-55-F USSR MEL  CORMU  O&-Jul-83 FPLE C-t 3.1 1MB.0 (910 740 T837.7 0.004009 -1, 32337E+00 TACTICAL CONMUMICATIONS
COSHOS-1479  1983-49-6 U55A ML COMRU  O&-dul-BI PLE L-1 U310 1488 15168 74,0 1057.7  0.00400% ~§,3233IE+00 TACTICAL COMKUMICATIONS
COSHDS-14B0  19R3-p9-Y [ KIL  COHMU  0&-Jul-8Y PLE C-1 1191 144B.0 15800 74,0 TB57.7  0.004009 -1, 323376400 TACTICAL CONRUMILATIONS
COSMOS-1481  1981-70-4 UssR HIL  ERRLY 0B-Jul-BY PLE f-2-2 HA.0 BIS.0 40185.0 42.B 2678B.2 0LVIETSI -1.45752E-01 FAILED T0 SYNCHROMI1ZE DRBIT
CUSHUS-HR 1983-71-4 153 BIL  RECOR i3-Jul-B3 BAj A-2 0.7 7.0 e P00 AT QLONISHT -2, R07S4E00 REE  27-Jul-83
HAVSTRA-B 1583-72-A usa USAF NIL  NAVEIE E4-Jul~B3 WTR ATLAS F TIBO 1992100 20442.0 42,8 28559.7 0.009B0B -3.0T189E-07 17 WAS & LVF O (B-DEC-8I
JOTH MOLM1YA-1 1993-73-4 USSR WIL  COAMU  19-Jul-B3 PLE A-2-p fR] 1B0.0 3%025.0 42,9 281M0,7 0, 7I75A4 -1 S6BIOC-0) REPLACED 49TH KOLMIYA-1
COSHDS-1483  983-14-4 LissA CIY  ERSAT 20-Jui-83 PLE a-2 8.5 20 MR0 0 B3 M2 0.005870 -1, 1STI9E00 REC  03-fug-83
[OSKGS-1484  1943-75-4 USSR LIV METED 24-2ul-83 B8l #-1 ¥7.3 W¥5Le 870 WD 7012.2 0.005582 9.95304E-01 F/U 10 METEOR-PRIRODA SERLES
COSNOS 4485 L9B3-7a-4 USSR ML RECDH 2é6-Jul-83 PLE -2 0.2 209.0 W30 719 6660.2 0.0V3I2 -2 ATITAEDG REC  09-Aug-B3
TELSTAR-34 983-17-4 Li5A ATET EIV  COAMU 28-Jul-83 EIR  DELTA 3920 1436.2 3343L0 3aidi.0 Bl 42481,2  0,008301 ~1.34190E-07 284.0 FISED SATELLITE SEAVICE
505-9 1983-78-4 usa USAF  AlL  COMAD 3!-Jul-B3 WER  TITAN I1iB TIB.00 900.0 39000.0 830 2512B,7 0.7I6753 -1.58931E-01 SHIELLETE DATH SYSTEM
CDSMOS-14B8  19B3-79-h SSR Bl COWRU 03-Aug-B3 PLE £-1 100.8 Tob.0 820.0 T4 TiBl.2 0.002357 -1 BOZHAE+ 00 STORE & DUHP : REPLATED C-1354
COSROS-1487  1991-80-4 L5SR BV ERSAT (5-Aug~B3 PLE #-2 B?.5 .0 05.0 62,3 8643.7 0.00594b -i.15750E+00 REC  1%-Aug-B3
L5-1B15AYURAY  1983-21-4 1AFAN HAGDR Civ  COMNU  D5-Aug-83 T4C H Il 1450.8  39535.0 36610.0 0.3 AZ450.7  0.D12662 -1.31034E-02 1380 FIAED SATELLITE SERVICE
LOSHOS-1488  1993-82-8 USSR HiL  RECON 09-fug-83 PLE -2 0.2 208.0 I8RO0 T2 beRO.T 0.004145 -2,50625E+00 REC  23-fug-83
COSMOS- 1489 1983-R3-h USSR MIL  RECON 10-Aug-63 BAI A-2 B9.3  1B2.0 3250 64T 6630.7 0.000632 -3.71790E+00 REC  23-Sep-83 .
[OEAOS-1490  1993-B4-R LS5R ML NAYIE  10-Aug-83 BRI B-i-e B1a.0 199360 191540 BL7 25532.7  .00OMOD -3.30772E-02 SLOKASS
COSMDS-1491  1983-Bé-B 1[5 MiL  NAVIE 10-Aug-83 BAl D-1-g 678.0 191540 19154.0 4.7 25532.2  .ODOOOD -3.31777E-p2 BLONASS
COSMOS- 1492  1983-BA-C USSR Al HAYIG 10-Rug-B3 BAI b-1~g b76.0 191960 ISI3.0 B4LT 255322 000000 -3.3171TIE-02 BLONASS
PROGRESS-1T  1963-B5-8 L33 LIV HAW'D  17-Aug-83 BRI 82 88,7 19%.0  257.0 S04 6047 O.0DMLE -5.47THIEHDH WL  18-5ep-B3 EIPENDABLE SUPPLY ERAFT
CHiMA-13 1983-856-4 CHENR NIL  EXPTL 19-Aeg-B3 5CT LONG MARGH ? 8.8 180.0 2460 ALY ASPLZ D00 -3, 9F1I7ECCO REC  24-fug-B3 CHINA 13:TEST DEPLOYNENT & RECOVERY
CUSADS-1493  §9B3-97-A USSR MIL  RECON 23-fwg-8% PLE A-2 0.2 2000 390 TLY LETRT 0004147 -2, 49343E400 REC  Db-Sep-83
RAGUDA-13 1983-80-& USSR MIL  COWMU 24-Aug-83  BAl b-i-e 18,0 3ae17.0 3e817.0 1.3 42995.2 000000 -1,25249E-02  45.0 TV b HULTICHANNEL RADIOCOM.
STS-8 1983-89-h ) WRSA  CIV  MAN'D 30-Aug-83 ETR 515-8 0.9 W0 2.0 05 GETR.Z 0.00044% -7.45905E+00 RET  03-Gep-83 CHALLERBESR
INSAT-12 1983-89-8 INDIA L1V COMS 3i-Aug-B3 ETA 5159 1436,0 35778,0 35M97.0 0.0 A2085.7 0.000225 -1L3ATZIE-02 4.9 F5§ & METEQROLDGICAL
ST BOLNEYA-3  1983-50-8 USSR KIL  CONMU 31-Aug-83 PLE A-2-p 3.0 WO 400150 ELE 270307 0745086 -1, 4TA00E-01 ESTABLISHED NEW DRDITAL PLANE
COSMOS-1494  1983-91-A USSR Hil  RADAR  Ji-Aug-B83 AKY t-1 ¥3.9 0 3000 5BL0 507 EE2NZ 0.018107 -0.97120E+00
COSAOS-1495  1983-92-p U55R MIL  RECON ©3-Sep-B3 PLE #-2 BA.9 .8 8.9 BZ.3 BG07.7  0.002800 -1, 17968E+00 REC  14-Sep-83
LOSHDS-1 4% 1983-93-4 USSR MiL  RECON O7-Sep-B3 FLE R-2 8%.6  1B2.0  362.0  67.7  hbS0.2 0.013534 -3.33727E00 REC  19-Dct-43
SATCON-7 1983-94-A Usa RCA GV COEMD 0B-Sep-BY ETR  DELTA 3910 1436.2 357750 35B02.0 0.0 42184.7 0.000320 -1.34LI0E-02 294.0

FS5 REPLACES SATCON-2

-al2-
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TRENIFICATION HISSION LAUNCH DATA ORBITAL DATA KiSSION STATUS
RIGHT GEBSYNC
SATELLITE INT'L PROJ. tin PERIGEE APOGEE  INCL. SEMI-MAJOR ECCEN. ASCENSION ORBITAL STATUS  DATE REMARKS
NANE DESIEG. COUNTRY DIR. DESIG.PURPOSE  DATE SITE VEHICLE PERIOD  HEIGHT  HEIGHT ALLS RATE POSITION
(NINY [{¢}] (k%) (DEG) (Xn) (ND} (DEG/DAY)  (DEG. EAST)
COSMOS-1497  1983-95-4 USSR ML RECON 09-5Sep-BY PLE A-2 90.3 20B.0 4030 72.8 46B3.7 0.014588 -2,50238E+00 REC  23-Sep-B3
£OSM0S-1498  [983-95-A USSR Civ  ERSAT §4-Sep-83 PLE A-2 B9. 4 222.0 305.0 B2.3 bb41.7 0.00624B -1.15873E+00 REC  28-Sep-B3
COSMOS-1499  (983-97-A USSR ML RECOK 17-Sep-B3 PLE A-2 90.2 208.0 3960 72,9 5680.2 0,014072 -2,49274E+00 REC  01-0Oct-83
GALAYY~2 1983-98-A usa HUBHES €IV COmMU 22-Sep-BY EVR  DELTA 3920 1436.2 39787.0 337B9.0 0.0 42164.2 0.000024 -1, 34116E-02 2B6.0 FIIED SATELLITE SERVICE
£05M05-1500  1983-99-A USSR €IV ERSAT 2B-Sep-8) PLE £-2 97.8 £49.0 £79.0 B4 7042,2 0.002)30 -9.07382E-01 DCEAN & EARTH RESOURCE SATELLITE
EXRAN-11 1983-100-A USSR CIv  COMMY 29-Sep-8Y Al D~i~e 1428.0 I6430.0 36630.0 0.4 43008.2 .0DOODO -).25145E-02 99.0 TV RELAY
COSMasS-1501  (983-101-A USSR MiL  RADAR 30-Sep-B3 PLE €1 94.4 470.0 515.0 B2.9 5871.2 0.003347 -9,49039E-0! SINILAR TO COSMOS-1311
[O5A05-1502  1983-102-A USSR BIL  ASATT D5-0ct-B3 PLE C-1 92,3 372.0 §11.0  75.% 4789.7 0.002881 -1.970S3E+400 RELATED 10 ASAT RADAR CALIBRATION?
£05405-1503  1983-103-A USSR BIL  COMMY  12-0ct-B3 PLE [} 100.9 791.0 827.¢ 740 7iB7.2 0.002504 -|.80B21E+00 STORE & DUMP : REPLACED C-148B8
COSHOS-1SD4  )983-104-A USSR Wit RECON 14-Oct-BY BAl A-2 89.3 180.¢ 328.0 #4.9 $632,2 0.D11198 -3.8B75BE+00 REC  04-Dec-B3
INTELSAT-V F7  1983-105-A INT'L INTELSAT CIV  CoMMU  [9-Dct-BY EVTR ATLAS CENTAUR  1433.3 35513.0 35950.0 0.4 42109.7 0.005189 -1.347S1E-02 40.0 F1IED SATELLITE SERVICE
PKOGRESS-18  1983-104-A USSR CIv  MAN'D 20-0ct-B83 BAI A-2 88.8 193.0 269.0  S1.% £809.2 0,005750 -5.45472E¢00 DEC  20-Nov-B83 EXPENDABLE SUPPLY CRAFT
COSK0S-1505  (983-107-R USSR MiL  RECON 21-0ct-B83 PLE A-2 90.0 210.0 3717.0  72.9 6874.7 0.012514 -2.50349E+00 REC  D4-Nov-B3
COSMOS-1506  1983-10B-A USeR KIL  NAVIE 26-0ct-83 PLE g-1 104.8 949.0 1028.0 B3.0 7375.7 0.0D3844 -7,30234E-01 REPLACED COSM0S-1304
(0TH MEIEOR-2 1983-109-A USSR NIL  METED 2B-0ct-83 PLE A-1 101.0 780.0 901.0 81.2 7218.7 0.00838) -9.BB4BSE-0) PHASED WITH 7TH & 9TH METEQR-2
£OSMBS-1307  1983-110-A USSR KIL  ORSAT 29-Dct-B3 BAl F-i-a 93.¢ 431.0 49,0 65.0 £818.2 0.005320 -3, I3404E+00 EORSAT;PAIRED WITH [DSMOS-1451
COSKOS-1S08  1983-11(-A USSR KIL  SCIEN 1i-Nov-83 PLE C-1 108.8 §00,0 1964.0 B3.O 7560.2 0.103437 -4.842082E-0) TONOSPHERIC RESEARCH?
£0Sn0S-1509  1983-112-4 USSR NIl  RECON 17-Nov-83 PLE A-2 69.3 209.0 30%.0 72,9 8837.2 0.007533 -2.549036+00 REC  D1-Dec-B3
- [HSP-4 1983-112-A usa USAF KiL  METED 18-Nov-83 WIR ATLAS F 101.4 814.0 B31.0 98.7 7200.7 0.0011B0 9.85781E-04
STH KOLNIYA-1  1983-114-A USSR Kil.  COMMY  23-Kov-B3 PLE A-2-¢ 702.0 465.0 39150.0 82.B  241B5.7 0.73B66B -1.57334E-0) REPLACED 4BTH LDLNYA-)
COSKOS~15(0  1983-115-4 USSR Wil SCIEN 24-Nov-8Y PLE F-2 H18.1 14972,0  1837.0 738 7895.2 0.002533 -1.33313E+00 GEQDETIC: RELATED TO C-1410%-1312
515-9 1983-114-4 USA NASA CIV  MAN'D 28-Kov-BY ETR §15-9 89.5 242.0 204,0 57,0 6626.2 0,000906 -4,74842E+00 RET  07-Dec-B3 CDLUMBIA & SPACELAB 1
£OSM0S-1S01  1983-117-A USSR Kil  RECON 30-Nov-B83 PLE A-2 8.7 16).0 388.0 47.2 £852,7 0.0£4055 -3.33298E+00
GOR{2QONT-B 1983-118-A USSR #IL  COMALU  30-Nov-83 BA! D-1-e 1439.0  35850.0 35850.¢ 1.4 42228,2 .000000 -1,333BBE-02 90.0 TELEGRAPH, TELEPHONE , TV
COSMOS-1312  1983-119-A ussk MiL  RECON 07-Dec-B3 PLE A-2 90.2 209.0 392.0  72.% 4678.7 0.013700 -2.4%447E400 REC  2)-Dec-83
COSMOS-15E3  1983-120-A USSR MIL  NAVIE 0B-Dec-83 PLE C-t 105.0 977.0  (029.0 B0 7381.2 0.003322 -7.28324E-04 REPLACED COSMOS-1417
COSMOS-I514  1983-121-A USSR Civ  SCIEN 14-Dec-BY PLE A-2 B9.3 226.0 288.0 82.3 £635.2 0.004872 -1.16267E+00 REC  19-Dec-B3 BICLOGICAL RESEARCH
£0SMOS-1315  19B3-122-A USSR MIL  ELINT 15-Dec-83 PLE F-2 97.8 448.0 478,0 82.5 7040.2 0.001989 -9,20488E-01 ELINT? PHASED WITH C-14355 & £-1470
2ZKD MOLNIYA-3 19B3-123-A USSR Nil  COMAU 21-Dec-B3 PLE A-2-¢ 7380 £45.0 40835.0 2.8 2701B.2 0.74005B -1.42295E-0) REPLACED 16TH MOLNYA-3
COSMOS-1516  19B3-124-A USSR MIL  RECON 27-0ec-B3 BAl A-2 89,2 203.0 299.0 45.0 $630.2 0.0070B9 -3.47717E+400
COSMOS-1517  1983-(25-A USSR €IV  EXPTL 27-Dec-B83 AKY c-1 88.7 208.0 228.0 50,7 $596.2 0.001514 -5. 810536400 REC  27-Dec-B3 WINGED RE-USABLE SHUTTLE WBDEL TEST
CDSKDS-§518  1983-126-A USSR WiL  EARLY 28-Dec-B3 PLE A-2-g 709.0 814.0 39345.0 62.B  26357.7 0.734720 -1.49907E-0! REPLACED COSMOS-134}
£OSH05-151%  19B83-127-A USSR NIL  RAVIE 29-Dec-B3 BA! D-l-e £74.0 19400.0 19100.0 &4.3 23478.2 .000000 -3,3314BE-02 BLONASS
CDSAOS-1520  1983-127-8 USSR ML NAVIE 29-Dec-83 BAl D-1-e £74.0 19100.0 19100.0 44.3 2547B.2  .000000 -3.39148E-02 BLONASS
COSm0S-1521  1983-127-C USSR NIL  NAVIS 29-Dec-B3 BAL 0-1-e 674,0 19100.0 19100.0 44.3 25478.2 .000000 -3.3914BE-02 BLOXASS
-al3-
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LAUNCH ON DEMAND RENDEZVOUS_PROBLEM

INTRODUCTION

To determine the feasibility and costs of a satellite
designed to approach cther satellites for purposes of
information gathering requires an exploration of the
general problem of rendezvous. To launch from earth andg
come close to another satellite requires the same timing
and manoeuvres as to rendezvous with a spacecraft, In
each case thne launch will be planned so as to have the
satellite reach the same place at the same time and at
the same speed as the target. A method of matching the
position and velocity of the target satellite is
therefore reqguired.

Such a method involves two phases. The first phase uses
ground station controlled manceuvres to bring the
satellite into acquisition range, and is addressed by
this paper. The second uses. on-board controlled
transfér manoeuvres to home in on the target, and will
be treated separately.
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PROCEDURE FOR RENDEZVOUS

Qverview

A method of matching the position and velocity of a
target satellite was sought. The outline of such a
method was given by NASA's Orbital Flight Handbook and
forms the basis of this description. A similar method
was used by Battelle in studying retrieval of
satellites by the STS, and the method is also
incorporated in studies funded by ESA/ESTEC on
rendezvous in geostationary transfer orbits.

In establishing a procedure to attain a target orbit,
an attempt was made to avoid large planar changes due
to their high cost in fuel. This cost 1s well
illustrated in Figures 2-1 and 2-2 from the Handbook
which show the impulsive velocity required to rotate a
satellite's orbital plane, both as a single maneuver
and combined with altitude changes. As these are given
in non-dimensional form, the velocity table (see Table
2-1} 1is included to illustrate the magnitudes
involved. Aan impulsive velocity of A V = 2500 mps was
taken as a reasonable maximum for orbit changes, and
the inclination change attainable with this maximum is
shown. At low altitudes, no more than an 18° or 16¢
change would be considered.

The method which reduces the problem to a nearly
coplanar orbital transfer, and which doces not impose
restrictions upon the target orbit, 1is predicated upon
definition of launch times and the use of an
intermediate orbit., The procedure consists of
launching into the plane of motion of the target at the
time the launch site is in this plane, waiting in an
intermediate orbit for the desired relative positions.
of the two vehicles and then performing a planar
transfer.

The general assumptions made are that the orbits are
ellipses perturbed by earth oblateness, that burns are
impulsive, and that no perturbations occur due to other
forces, When more detailed planning is done, these
effects will have to be included, particularly that of
atmospheric drag at low altitudes.

The procedure is cutlined in sequential steps, working
from the known to the unknown,
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FIGURE 2-1 NONDIMENSIONALIZED IMPULSIVE VELOCITY REQUIRED TO
ROTATE A SATELLITE'S ORBITAL PLANE
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TABLE 2-1 CIRCULAR ORBITAL SPEEDS AT VARIOUS ALTITUDES

ALTITUDE CIRCULAR SPEED CHANGE IN INCLINATION
(km} (m/s) WITH AV = 2500 n/s
h
Vo = u;r
300 7726 18.6
400 1668 18,8
500 7613 18.9
600 7558 12.0
700 7504 i9.2
800 7452 19.3
900 7400 19.4
1000 7350 19.6
2000 5898 20.9
3000 6519 22.1
4000 6197 23.3
5000 5919 24.4
6000 5675 25.5
7000 5458 26.5
8000 5265 27.5
5000 5091 28.14
10000 4933 29.4
20000 3887 37.5
30000 3310 44 .4
36000 3067 48.1
40000 2932 50.5
_b5-..
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Overview {Continued)

{a) Determine parameters of the target orbit,

(b) Assume a rendezvous point.

(c) Predict the transfer orbit parameters

(d) Establish the position of the target satellite at

the time of launch measured from perigee in the
final orbit.

{e) Establish the time when the launch site crosses
the orbital plane measured from the vernal
equinox direction in the equatorial plane.

(£) Match the time of launch with the time the léunch
' site crosses the orbital plane.

{(g) Iterate on the altitude of the waiting orbit.

(h) Solve for the positions of each maneuver and the
launch azimuth.

Determine Parameters of the Target Orbit

It is assumed that good tracking and orbit
determination methods are available, and that these may
be used to establish the target or final orbit
parameters. These include the perigee radius (rng),
the apogee radius (raf), the inclination (if¢), the
argument of perigee (wg) and the right ascension of

the ascending node (@), with the subscript f indicating
the final orbit. '

Assume a Rendezvous Point

This rendezvous point will be reached via some type of
transfer orbit from some chosen waiting orbit. Figure
2-3 shows a fully arbitratry transfer orbit, and will
be used to identify the parameters of the three orbits
leading to rendezvous, For generality, the peint of
injection into the final orbit is taken at the point of
intersection of the transfer and final orbits. A
transfer orbit may be chosen such that injection into

‘'the final .orbit occurs at the apogee of the transfer

orbit or at the point of tangency of the two orbits.

-b6-
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Assume a Rendezvous Point (Continued)

The angle between the lines of apsides of the transfer
and final orbits is labelled ¥ and must be specified
for each mission. This constitutes selecting the
pcsition of the perigee of the transfer orbit, which is
the point of injection into the transfer orbit. This.
position may be constrained for reasons of visibility
of the satellite by a ground station, for ability of
the control center to command the maneuver or for any
other geographic restriction.

The intermediate or waiting orbit, subscripted w, is
assumed to be circular. 1Its inclination is that of the
final orbit due to launch into the plane of motion of
the target satellite., The altitude of the waiting
orbit is the primary trade parameter. An initial value
is selected arbitrarily and is later iterated upon.
Launch vehicle data is used to determine the time of
ascent to this orbit {(tzgcent) and the ground range

{(x) attained in ascent to the waiting orbit over a non-
rotating earth. Typical trajectories for an Ariane
launch are shown in Figures 2-4 and 2-5.

Predict the Transfer Qrbit Parameters

The elements of the transfer orbit are predicted from
the final orbit parameters. Since tracking is required
to determine both orbits, it is assumed that good data
is available on the target orbit and that the actual
transfer orbit is very close to the predicted transfer
orbit,

Transfer orbit elements are calculated from the point.
of intersection with the final orbit. The true
anomalies, 8¢ and 6, are set to establish the
positions of the two vehicles at the radius of
intersection, r. They are related by 6. = 6 + v,
and 6y may be expressed as a function of the angle v,
which is known (chosen}.

The radius of intersection is calculated by equating
the orbital radii at this point.

-5 8-
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Predict the Transfer Orbit Parameters {Continued)

For any ellipse,

r = P/(l + e cos 8)
2ry ¥
o = af{l-e?) = P
ra + rp

2a = ray * rp
e =

ry + rp
r = 2% ¥ al

Equating the radii at the point of intersection,

Pt Pg Pf

l+er cos 8y l+ef cos 6  l+efr cos{@-¥ )

Pf (l+ey cos 0r) = Pp [(l+eg cos(bg~¥)]
Pf er cos 8y = P [l+ef (cos 6y cos ¥
+ sin 8¢ sin ¥)] - Pfg

cos B¢ | Pf ey -Pr ef cos V¥l

- sin 6y [ Pr ef sin ¥} = P¢ - Pf

9

A cos 8¢ — B sin BE—C =0
A cos 6 - C = B /1-cos ? B
-bll~
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Predict the Transfer Orbit Parametefs (Continued)

A? cos? 8. + C?2 -2AC cos 8, = B2{1l - cos? @)
(A% + B?) cos? 8y ~ 2AC cos 6y + C2 - BZ = 0

2AC £/ 4A%C2 - 4(Cc?"B?)
cos By =

'2(A2+82)
AC #/ A%C?-C?+B? A = Pf er - P ef cos ¥
cos B¢ = ; B = Py ef sin ¥
’ AZ + B2 C = Py - Pg

The elements of the final orbit are known, and the
radius of perigee of the transfer orbit is set equal to
the semi-major axis of the circular waiting orbit.

I'pt T 4w

This allows solving for the radius of apogee of the
transfer orbit and the radius of intersection.

Fat Tpt Faf — Ipf
_P — E + ______p cos (8- ‘YZI
at * Ipt Taf + Ipf

Yaf Ipf Fat = Ipt
= 1 + cos A 6¢)
Faftrpf Fat + Ipt

Faf+trpf Taf — Ipf
—p E+ ___H_*_E_ cos (et—le

Laf Ipf Yaf + Ipf -

Tat*+rpt Fat - Ipt
= [E + cos {6¢) :]
Yag + bt

-bl2-
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Predict the Transfer Orbit Parameters (Continued)

1 1 raf - rpf
+ cos (Bt—"l’)
Taf Lpf Faf Ipf '
1 1 Fat - Ipt
= + + — cOos 81—_
bt Fat Fat Ypt
Yaf Faf = Ipf
+ + : cos (8¢-Y)
Ipf Ipf
Faf Faf raf(rat—rpt)
= — + + CoS B¢
Fpt Fat Lat Tpt
Faf Faf
(— + 1)+ ( — - 1) cos{8e-¥) =
I'pf Ipf
Laf Fat Fat -
[[_+1]+[_-1]cosetj
Fat Ipt Fpt
Also,
2rat Ipt Fat~Ipt
—_—— = E + — . CoSs Ba
Tat*rpt Fat+rpt !
2fat Tpt -
- " = Fay + Ipt + {rat—rpt) Ccos et
r
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Predict the. Transfer Orbit Parameters (Continued)

2rat Fat Fat :
= (— + 1)+ { — - 1) cos &

Similarly,

2raf Ipf Faf~rpf
- . = ¢ [E + — . COS GE]
raf+rpf Laf+Ipf
2raf raf Yaf
= ([ —— + 1)+ | - 1) cos of
r rpf rpf

The solutions for the apogee radius of the transfer
orbit and the radius of intersection are simplified if
a transfer orbit is selected such that injection into
the final orbit occurs at the point of tangency of the
two orbits. At' tangency, the flight path angles (y)
must be equal. .

For any orbit,

s rp

cos y = V¥
r{ra+rp—r}

At tangency,

SPAR
——

Faf Ipf ~ Fat Fpt
af * rpf ~— ftan Cat ¥ ¥pt ~ Ftan
zat Laf
raf (Ypr +1) - rar ( rpg + 1)
Ftan =
Zaf ~ Zat
i ot rof
-hlé-
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Establish Position of Target at Time of Launch

The time of launch must be coordinated with the

position of the target satellite in its orbit at the
launch time. This is obtained by working backwards
from the rendezvous point and equating the times for

- both vehicles to reach this point. These times are

measured in the final orbit relative to perigee.

The time for the homing satellite to reach the
rendezvous point is the sum of the time in the transfer
orbit (ty), the time in the waiting orbit (ty) and

the time of ascent to the waiting orbit (tagcent).

The time for the target satellite to reach the
rendezvous point is divided into the time before
perigee crossing (t;f) and the time following perigee
crossing (t,f). Since time is measured from perigee,
t,f has a negative value, and the target time is

tof - ti1g. Equating the times of the two vehicles
gives '
t1f = tzf - te - tw - tagscent (Egn. 2.5-1)

Launch vehicle data gives tagcent fOr the chosen
altitude of the waiting orbit., Time in the wailting
orbit,

AT
T
where
n is the integer number of revolutions in the waitiﬁg

orbit, and
1y is the period of this orbit,
AT is the oblateness correction to the orbital period.

Roth gives this correction as

31 J,Re A '
AT = / — (3 sin? 4 sin? i-I) (2.5-3)
a®{1-e)?® It
~b15-



Establish Position of Target at Time of Launch
(Continued)’

Time in the transfer orbit is given by Kepler's
egquation, ' '

™I
»
v

M = n{te-T) = E - e sin B (2.5-4}
M = mean anomaly
n = mean motion = /u/a3 = 2u/ 1T
T = time -of periapsis passagé
e + cos 8
cos E =

l + e cos B

Time from periapsis passage

1
o
H
3
1]
sl
|
0]
0}
-
o
EE

ty = T (Ef - ey sin Eg), with (2.5-5)

2w

ey + cos B¢

By = cos™ !

1l + er cos &g

Adding the correction for oblateness,

B¢
(2.5-6)

tg = tg + & 1e |
360°
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Establish Position of Target at Time of Launch

(Continued}’

The time from perigee to the intercept point is
obtained from

Tf

tof [ Epg - ef sin Epf | (2.5=7)

2%

ef + cos fB,f
E,f = COS [ ]
I + ef cos 6y¢

‘=2 tan™! | V rpe tan B¢ {2.5-8)

sz = et - \P

Adding the correction for oblateness,

8f
tof = tof * A tf (—) (2.5-9)
360°

Substituting these values into equation 2,5-1 gives
t,f or the time before perigee in the final orbit at
the time of launch. This time is used to obtain the
initial position of the target at the time of launch,.

elfn

8, = 2 tan~! [ V raf tan E ¢ ] (2.5~10)
rpf 2
21
Elf - eﬁ Sln Elf = Mlﬁ = tlf (2.5_11)
£
-bl7-
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Establish Position of Target at Time of Launch
(Continued)

This may be solved using Newtonian iteration:

f£(Ex) = Ex - e sin By - M; = 0
f'(Ex) = 1 - e cos Eg

£(Ex) Ex -~ e sin Ex - M,
Ex+1 = Bk = ——— = Ex - :

£ {Eg) l1~e cos Eg

e [ sin Ex - EBgx cos Ex | + M,

i

Ex+1
l-e cos Eg

The first estimate of Eyx may be obtained by dividing
Kepler's eguation into two terms.

1
M = E - e sin E » sin E = .. (E-M)
e
The intersection of the two lines y = sin E and

y=é(E~M) gives a good first estimate which results in
rapid convergence. (The eccentricity of the final
orbit is known.) This graphical solution is given in
Figure 2-6 from the Handbook,

After convergence, this value is used in Equation
2.5-10 to give the initial position of the target
satellite, The position of the target, 8,f, and the
corresponding time of launch measured from perigee in
the final orbit, t;¢f, are thereby established.

-b18-
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Establish Time the Launch Site Crossés the Orbital
Plane

It is assumed that a particular launch site and launch
vehicle have been selected. Figure 2-7 illustrates the
parameters to be considered in determining the time of
launch relative to the reference direction in the
equatorial plane. Those parameters relating only to
the launch site are shown separately below,

z, {norin)
&

The fixed reference (x) is the vernal equinox direction
{T) and the rotating reference {(x,) 1s the prime
meridian through Greenwich.

Ly, = geocentric latitude of the launch site,

AL = Jlongitude of the launch site relative to the;
prime meridian measured positive in the
direction of rotation.

Ar, = right ascension of the launch site, or
longitude of the launch site measured
counterclockwise from T when viewed from the
north side of the egquaterial plane.

Qe = rotation rate of the earth =
360.9856122808° /day.

-b20-
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2.6 Establish Time the Launch Site Crosées the Orbital

Plane (Continued)
fet = longitude of the prime meridian relative to T

at the time the launch site crosses the orbital

plane.
Qet = Ap - Ap, by inspecticn.
The geocentric latitude, L, may be obtained from the
geodetic latitude, L', by means of
tan L = (1-f)? tan L' (2-6-1)

1

£ = —_—

298,24

The spherical triangle of interest shows the launch site
at the i1nsctant of intersection with the plane of

motion.

sin(Ap-Q)

tan Ly tan (920-1)

tanLy
= sin"t (— )
tany

+ (Ap—-Q)

(Note that the inclination must be equal to or greater
than the latitude for the procedure to work.)

~-b22-
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Establish Time the Launch Site Crosses the Orbital

Plane (Continued)

Qe £, = AL - AL = (Ar-Q) + { o Ar)

1 tan Ly,
b, = —[ Q-Ap + sin—1 Q_~____] ] for northerly
Ra tanj launches

For southward launches
Qg tr, = 0—Ap + 180° - (Ap-Q)

and

1 7 7 tan Lp,
tp = — [ @4y — sin™!  (———) + 180° ]
Sze tani

The perturbing influence of the earth's oblateness may

be added to this geometric formulation. Secular

regression rates in the various orbits are given by:

. -37 Jy, cos 1 rad

(

]2 (1~e2)2 orbit

o

-540° J, cos i deg
= , : D° < i < 180°
(a)2 (1-e2)? orbit
R

-b23-
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2.6 Establish Time the Launch Site Crossés the Orbital
Plane (Continued)
Including their impact, gives
1 ° ﬁt 2
ty, = Q=AL + nay = )8t
Qe 360°
ef . tan LL
- ) o *sin™! (———) + & 180°
360° tan i
0, Launch North
s = |
1, Launch Scuth
tan Ly, ' + North
sin” [—————_] =
tan i - South _
(Z-~3)

If small errors in the nodal position are accepted due
to fuel available for maneuvering, then it is possible
to launch at a time when the launch site is arbitrarily
close to the desired plane. This launch time tolerance
is given by

Aty = A9/ e

where AR = allowable nodal error.

~-h24-



Match Launch Time with Time Launch Site CrosseSVOrbital

Plane

The time the launch site crosses the orbital plane tp
given by Equation 2-6-3 is measured from the vernal
equinox direction in the equatorial plane. The launch
time t;f calculated in section 2.5 gave the time the
target satellite must spend in the final orbit prior to
the last perigee crossing before rendezvous.. To make
these times correspond, it is necessary to add the time
{(t*) reguired by the target satellite to travel from
the projection of the perigee radius in the eguatorial
plane to the vernal eguinox direction.

ty = t1f ¥ t¥

The times ty and t, are related to a common base and
may be eqguated:

tL = tl

The time t* is determined from spherical trigonometry.

FIGURE 2-8 INTERSECTION OF ORBIT PLANE, EQUATORIAL PLANE AND

SPAR
A

PLANE OF REFERENCE (RQUINOX) DIRECTION
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Match Launch Time with Time Launch Site Crosses Orbital

Plane {(Continued)

| At :
(@ = A) = -n {08g1 (1 + —) + Qy !
T

+ Qe {tof + t* - ty - tascent])

tanLy,
','1 G—«———————] - § 180°
tan 1

+1
)]
-
=

8¢ .
+ 2 | (EEE°] (atg + 0f)

8 .
b () (atg + 2¢) )
360°

Once all of the orbital parameters have been |
established, this equation becomes that of a straight
line. Launch sites which satisfy the timing
requirements for various values of n may be solved for.

For a given launch site, the number of revolutions is
given Dby:

Qe T
n = . £ (E
Qe Tw (l+_j’.}n_£) + Qw 3600
T
Tt :
- ef sin Ey¢l - [ Bt — e¢ sin E¢ 1
360°
1
tascent * t% - —1[ (8-4g)
fle
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Match Launch Time with Time Launch Site Crosses Orbital

Plane (Continued)

et . Bf .
- | ) e ~ ) Qf
360° 360°
tanLy,
£ sin™! (————) + 5 180° | }
tan i

An estimate of the number of revolutions required for
the desired launch site may be obtained by dropping all
of the perturbing terms, and assuming circular orbits
with transfer by Hohmann ellipse. 1In this case,

tof + t* - tascent 1 y a“g

n = - —

Ty 2 ay

tanlg,
(g-ay) * sin~! (tan 1 )+ & 180°

e Ty

Iterate on Altitude of Waiting Orbit

The procedure is repeated with new orbital parameters
obtained from the new ay = rpt and the associated

tascent- EBEventually, the parameters which meet the timing

and geographic requirements will be found.

Solve for Maneuver Positions and Launch Azimuth

These positions are references to geocentric equatorlal
coordinates as used 1n Figure 2-7,

Latitudes and longitudes are obtained simply by spherical

trigonometry.

(a) Injection into Final Qrbit

As given by the Handbook, "the angle from the

ascending node to the radius at which transfer into
the final orbit occurs (projected along the equator of

a non-rotating earth) is

-b28-
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Solve for Maneﬁver Positions and Launch Azimuth (Continued)

{b)

(c)

(e)

-1 [cos iy tan{wg + 6¢) 1"

Ag - © = tan

Ag = right ascension of the satellite at the p01nt
of injection into the final orbit.

Lg = latitude of the point of injection

Lg = sin~! (sin iy sin (wy + 8¢))

Injection Into Transfer Qrbit

(Assumlng 1nject10n occurs at perigee of transfer
orbit)

1

Ap - @ = tan”" [cos it tan ul

Lp = sin~! [sin iy sin wg)
(8 = 0 at perigee)

Injection Into Intermediate Orbit

1

Agg - @ = tan~ " [cos iy tan(wt - ¢)]

Lgg = sin“! [sin iy sin(wy ~ ¢))
¢ = central angle in waiting orbit, ¢ = w + 6.

Position of Launch Site

x
A, - 8 = tan~! [cos iy tan(w + ¢ - — )]
Re
X
L, = sin~! [sin i sin (wg - ¢ — — )
Re
x = ground range attained in ascent to the waiting

orbit over a non-rotating earth and is obtained from
the launch vehicle data.

Launch Azimuth

From spherical trigenometry, the uncorrected launch
azimuth is given by:

-b29-
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Solve for Maneuver Positions and Launch Azimuth {Continued)

Br, = sin~?! [cos ip/cos Lpl
An additional component is produced by the earth's
rotation which is approximately 465 cos Li mps,

Y B Ee
[
L]
Nal

o
]

-n.e R cos Lo

2 - 2 2
I VBo‘relative = VBo® * (ReR cosLy)
- 2 Vo fieR cOsL[, cos {90- BL]
I . cos it
cos (90° - By) = sin B =
I cos Ly,
Vao’rel = VBo® (feRe cosLy)?
I - 2 VBO ﬂeR cOos 1
VBo VB rel”
I sin (90° + gl) sin (90° - gp)
I VBO _ VBOrel
cos B* cos By,
I . Veo
cos Bt = —_— cos B
I ' VBO rel
Bl = azimuth in which the vehicdle must be fired.
I Assumption: distance and time ‘spent- during ascent to
the point of burnout are small.

-b30-
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3.2

- SAMPLE CASE

"As i1llustration for the rendezvous procedure, a launch from

Kourou on Ariane is used to rendezvous with a low earth
orbiting satellite. This launch site is at 5.24°N latitude,
52.77° W longitude, and requires launch in the north
direction.

Determine Parameters of the Target Orbit

For illustration, the orbital parameters of a known satellite
are used. This satellite is in a near poclar circular orbit of
radius 7385 km and inclination 99.527 The nodal period is
6312 seconds and at epoch 90:12:21/16:41:23 the right
astcension of the ascending node is '55.6°. Perigee is defined
to be at the node.

Pag = 'py = ap = PF = 7385 km fas e = Q)
e = 6312 sec,.

iy o= 99.52°

"")f = O

A = 55.6° at epoch

Assume a Rendezvous Point

This calls for selecting some parameters of the waiting and
transfer orbits. The scheme of launching into the plane of
motion of the target at the time the launch site is in this
plane assures that the three orbits are coplanar
inclinations and nodes are equivalent for fthe three orbits.
For rendezvous to occur the central angles of the final and
transfer orbits must be equal at the rendezvous point :«}+
B, = Gy + € . (See figure 2-3)

For simplicity assume that rendezvous occurs at tangency of
the transfer and final orbits. (Any point could be selected)
For visibility during a critical maneuver assume that this
interception occurs at the latitude of the launch site. (Any
such constraint could be selected.)

Le = L, = 5.24°N geodetic = 5.205% geocentric

The c¢central angle @Aﬁ%may now bDe obtained from the spheri
cal triangle below showing the retrograde target orbit.
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A rodh, Pl
i W Bla - 5in S.2o085
sin (wgt ) ?;TEET@E
=5.28.

Since (4);_: 0, @f= 5.28

Note that Op is

measured from perigee
of the final orbit to
the rendezvous point.

An arbitrary altitude upon which to iterate Is then selected
for the waiting orbit. Launch vehicle data are used to obtain
corresponding time of ascent and ground range. Ariane data
are taken from figure 2-4:

o (kam ) 400 600 850
tuscanT (SEC) 370 500 850

X (km ) 600 1100 2800

For the initial iteration a,= 600 + 6378 = 6978 km is
selected. The waiting orbit parameters are then:

dw = 6978 km :

Tw = 5801 sec

iw = 99520 = l;,

8, = 0 :

Predict_the Tranzfer QOrbit Parametefg

As the transfer 1is between ¢ircular orbits and interception
is tec occur at tangency, the transfer orbit is Hohmann.

The radius of peéerigee ¢of the transfer orbit will be equal to
the semi-major axis o¢f the c¢ircular waiting orbit and the
radius of apogee will be equal to the semi-major axis of the
circular target orbit. Since the transfer is between circular
orbits and the point of rendezvous is at tangency of .the

transfer and final orbits, then Ce = 180" and the time
for the transfer will simply be half the transfer orbit
period, {For other orbits these parameters would be

calculated.)
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'The transfer orbit parameters are thereby predicted to be;

Pep, = 6978 km = A,

Pae = T385 ki = ag

ay = T181.5 km = (rag * r, )/2

e = 0,0283 = {reg - Yo Y/, + rFt)
l-t = 99.52 = iF o R

7 = 6057 sec = 2 (ap3 e ) ®

D = 180°

e = = 174.72° = 5,28 - 180°

t, = 3028.5 sec = 7:/2

The relations between the three orbits are
schematically below.

illustrated
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.4 '"Establish Position of Target at Time of Launch
“As given in Section 2.5, t;. = tyy = te -t - tascénc .Since
the final orbit is circular, ep = 0 and the eccentric anomaly
equals the true anomaly (Esp = €y = 5.28%). Therefore ta¢
is simply 7:(5.28)/360 = 92.58 sec. Time 1in the - transfer
orbit has been determined to be 3028.5 seconds. Time in the
waiting orbit may be taken as the number of revolutions in
this orbit multiplied by its period, as the oblateness
correction is very small, The time of ascent toc 600 km for
Ariane is 500 sec.
trg = 92.58 - 3028.5 - 5801 n - 500
t;y = - 5801 n - 3435,92
©if = Eip = 360(twe /7)) as ey =0.
The position of the target at the time of launch is
established as a function of the number (n) of revolutions
in the phasing orbit.
G = 360(-5801 n - 3435.92}/6312
-5 Establish . Time Launch Site Crosses Orbital Plane

For this sample case The oblateness corrections are taken as
negligible. For the northerly launch from Kourou,
L= Mne)ls - AL+ sin ' (tan L /tan(180 - i))]

£, =(ne)lr - Des 0,88 )
SYe= ¥4,1781 E-3
Hyo= 307.23

3.6 Match Launch Time with Time Launch Site Crosses Orbital Plang

As developed In Section 2.7 this comprises setting t, = t,..
ty = typ + t*¥ = - 5801 n - 3435.92 + ©¥* = t
The time t* for the satellite to travel from the projection
of the perigee radius in the equatorial plane to the vernal
equinox direction is alsoc a funetion of the right ascension
of the ascending node
t* = 12 tan"'(tan N/ /lcos 1)
360

Al

- 5801 n - 3435.92 « —. tan"(tanN/icos i1) - Trel- 306.35)

fl-J‘eT;tan (tan{¥|cos i}) = f1e{-5801 n - 3435.92}) + 306.35

This may be solved iteratively simply by the x = g(x}) method.

4 = tan”! (6.04625 tandY ) - 24.2372 n + 292
5.65

For each integer n a particular value of ft results. Figure 3-

1 gives some solutions for this sample case. Only the values

corresponding to integer n are actual sclutions.
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‘The constraints applled to this sample problem dictate that

the node of the target orbit must be 306.35 East of Greenwich
for the orbit in which rendezvous will oc¢dur. Il,.= - 53,657
As shown in Figure 2-7,
A -0 = /A - My or = Do - (AL _Q)o o

= 307.23°- 0.88 = 306.35 .
From the Radarsat Timeline, node number 156 is at - 53.13° at
271.07 hours MET, and will repeat every 219 orbits, or about
384 hours. At the first node {at epoch),n= 55.6%, and node
156 is 273.52 hours 1later. Adding +this to the epog¢h
90:12:21/16:41:23 yields 971:01:02/02:12:35. For this epoch,
& = 134.36° (Aries to Greenwich). This requiresn= 80.7°

Nine 'revolutions in the phasing orbit correlates with:1=‘

80.34°which is close enough for this exercise.

The position of the target at the time of launch (3.4) was

established as a function of n. With n = 9,8.= -3173.63
and t;p = - 55,644.4 sec. These values lead to :
t L= - 54094 sec. t* = 1549 .7 sec, (t,= - 54094 as it
should.)
These negative times Imply launch is prior to the beginning
of the time record, which starts at 91: :02/02:12:35,
Counting backwards 54, 09“ seconds from epoch glves

tL = 91:01:01/11: : 01

The position of the target is 3173.63° before perigee, which
is 8 orbits and 293.63° before perigee of the rendezvous
orbit.

Iterate on Altitude of Waiting Orbit

This will not be done for this sample case, but 1t could
yield a shorter t ime for rendezvous. Finding a node
gorresponding toe a small number of revolutions in the
phasing orbit was serendipitous in this example.

Solve for Maneuver Positions and Launch Azimutg

Due to the simplifying assumptions made in this example the
maneuver positions are apparent. Injection into the final
orbit occurs at the latitude of the launch site. (L = 5.24°K)
Injection into the transfer orbit is at 5.24Y S. The
uncorrected launch azimuth is 9.56%
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Right ascenscion of ascending node (degrees)

Figure 3-1 ASCENDING NODE AS FUNCTION OF TIME IN PHASING ORBIT

s o rfs : :z.io 2%‘
Number of revolutions in: phasing orbit - (n),
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'SUMMARY

Ground station controlled maneuvers mayfbe used to bring a

satellite into - acquisition range for rendezvous. The
procedure involved rests on careful timing of all events.

To avoid excessive fuel costs imposed by planar changes
launch is planned for the time the launch site cresses the
target orbital plane. A phasing orbit 1Is used to establish
the necessary relative positions of the two satellites. A
planar transfer is then made to reach the intercept point.

The timing of all maneuvers is c¢ritical to this procedure.
Any deviation from the time of launch results in fuel costs
for adjustments. A missed launch time weould require waiting
for the repetition c¢ycle of the target orbit to repeat, or in
redesign of the rendezvous procedure.

The procedure allows selection of the point of rendezvous and
incorporation of geographic constraints. Parameters which are
adjusted to meet the conditions for rendezvous are fhose of
the phasing orbit. Due to the timing restrictions only a few
solutions are available for any given launch site.
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B2.0 DERIVATION OF S o FOR CIRCULAR ORBITS

Hohmann transfer delta-V is given by

AV, = f ’__ -+ M[afﬁm = 1)
atha a+ a Ao~ :

/Ja_#Aa..

Taking Taylor's expansion of and

&+ Ao,
i - | - b (B2.2)
e —— - —_— .
;\' et Aol ‘d - a"d a’
e = ANoo + A (B2.3)
a.F Hao . ar.:'

Substituting Equations (B.2) and (B.3) into (B.1) gives

Avk-

Nar

Simplifying and setting Na? = 0 gives
A (bVﬂ») 2 s
Ao N el

Earrrlfm,,,;

and, as Aa~>» 0

l ___ _ Ba (r+ar Ky

('G: 24

yow) | M
da 2a o
-h38-
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aVe

DERIVATION OF ~Se

2
{2

(z+e)

J—‘ '{,\(chvc) \/ |+55 (B3.1)

Using series expansion,

introduced.

FOR AN INITIALLY CIRCULAR ORBIT

: A
L - 1.
|- 72

= ﬁ(!-%)

-
.

A-

Substituting Equations {(B3.2) through (B3.5)
simplifying and eliminating second order terms

gives

Since the

therefore

and so,

Ae

as A e-do

HE

initial state is assumed to be e

ve

(B3.2)

{B3.3)

(B3.4)

(B3.5)

into (B3.1

o,

in e

the following approximations are

)
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B4.0 CHANGING THE SEMI MAJOR AXIS OF AN INITIALLY ECCENTRIC
ORBIT .
Initial Orbital Elements aj,e {(Orbit 1)
Final Orbital Elements ag,e (Orbit 2) ap > aj

Semi- major axis increased by an initial burn at perlgee
followed by a correcting burn at apogee.

a4 {1-e) Rpg ap (1-¢e)
a; (1-e) Rpe = ap (1-e)

Rp 4
Raq

o A ‘ - -

LYY
ﬁa+%41 zﬁ

initial perigee velocity

- e
jfi
0
¥

%T - 2 B> transfer orbit perigee

o velocity

transfer orbit apogee
V;T ¢ _Jaﬁl_. ) fﬁl velocity
ﬁﬂ*ﬁ;L ﬂ?l

\ . Zf: 51_ final orbit apogee velocity
,At \ .

-b40-



——
SPAR
——

R e g vz
R, (1-e)+ 2 (re) = (1-¢ G\Cl*e.)\%a (e) &« (1-€)

——

Y g Y T
a\;([-c,) + d.L(H-(.) o\z_(\ +¢) ql(g .,g) + ﬁl(l-\»g) “‘z(' !-C)

BN ~ ( ve dovas }
_17'; {,,\ N MCMSY )/«l_' =

't-\-'C
[+ 2 &+60\

| e 42 Y —L \
Va+°‘{_:.‘.3( Y'\JIT(WM

now letting

a, a. +pew

{
Do

, = A
‘144-&.6.._ ) ,{Z 2

substituting, and letting Aas»o gives

AR

3

b
v

y(auy . L ]//wm)o—o
2o~

da. X
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Note: Letting e = 0 gives
}’!‘5\"&!) . A
) de Z= a

the same result as deduced before for c¢ircular orbits,

S
SPAR
a—
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B5.0 CHANGING THE ECCENTRICITY OF AN INITIALLY ECCENTRIC
ORBIT o '
Initizl Orbital Elements a, et (Orbit 1)
Final Orbital Elements a, e2 {0rbit 2)
Eccentricity is increased by an initial burn at perigee
followed by a burn at apogee.
The same formulations for velocities are used as in the
calculation for semi-major axis correction, except
Mee = Vor -V + Yr - U,
because the second burn slows the velocity to increase
eccentricity
Hlee . \J S coalivey | fan (Ure)
Al-e)ralire) a(lee,) ~ (U-<)
4 Zun ce(i-a)
A(!-t,)i—a(i*ez) o\‘(u-ez)
Letting
e, = e+ae
| . | - b€
4+ 2
L = &H £
y L2 =
\ 1+e \ 2lire)
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then substituting,

simplifying, and letting Ae=0 gives

3 !GU“,) s

de

L [ \
2 Y > ‘ll(l*c)(\-&‘)
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B6.0 A DIRECT EXPRESSION FOR LINES OF CONSTANT VIEW TIME AS A

FUNCTION OF RELATIVE INCLINATION AND PHASE

%‘ - (84 d - si(BIp) S lent
. R

is the initial expression for range given the T (time of
viewing) should be a function symmetric about 9:-—€%i

let

then

3 2 "
Cons *

This function is symmetric in + and - t,

Setting a camera range: D = CR

and setting a time tq : ty = T

gives a parametiric equation between @ and i,

SPAR
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Let

K = CR = camera range

iy i

R orbit radius

‘51‘ 'm @*‘%T)‘“f*%" %T)* ""‘"“(: *%T)S*(f-%—’j“”"

-, N '“ -\ B _

+ -

where 81- - ‘g 4 g
o4
2

and K = CR/R

This parametric equation gives ﬂfas a function of 1 for
any given T.

2 T is the encounter time per corbit.
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BASIC PRINCIPLES AND DESCRIPTIVE PARAMETERS IN PHYSICAL OPTICS




C1.0

DIFFRACTION

A distant point source of light, when imaged by a
¢ircular lens or mirror displays the familiar airy
intensity pattern around the image point. Instead of a
single peint image, the image is a bright central disc
surrounded by a series of progressively weaker dark and
light rings. The width of the central maximum is
governed by the diameter of the circular aperture and
the wavelength of the light in the relationship

6 - A radians

—— . et s

where € is the angular spread cof the central maximumn
between the half power intensity points, is the
wavelength of the light, and D is the diameter of the
cirecular aperture, The Rayleigh criterion according
established by Lord Rayleigh, states that the images of
two point sources are resclved If the central maximum of
one colincides with the first dark ring of the other.
This angular resolution, ©r, is defined by

_lree L. radians

The combined Intensity curve of the Images of the two
points has a slight dip between the peaks.

Figure C-1 illustrates the numerical relationship
between aperture size and diffraction limited angular
beamwidth at an operating wavelength of 500 nm.
Beamwidth varies linearly with wavelength for the same
aperture, so the beamwidths at 1,000 nm and 250 nm are
twice and half that for the 500 nm cases, respectively.
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THE _MODULATION TRANSFER FUNCTION

The Rayleigh c¢riterion is specialized for resolution of
stars against a dark background, It is less useful for
image problems in which the sensor must distinguish a
range of radiances and a variety of shapes.

A mecre useéeful parameter is the Modulation Transfer
Function (MTF). MTF is useful in describing the overall
performance of an goptical imaging system because the
MTF's of different system elements can be combined
linearly into a single overall MTF. The MTF essentially
describes the optical system as an angular filter, with
an angular cut-off frequency. It provides a measure of
the contrast in the final image relative to the objects
and is usually given as a function of the angular
spatial frequency of the object. '

The MTF for a perfect optical system having a uniformly
transmitting circular aperture is

MTF (¥) = _2_ f - cos ¢ sinﬂ)

where

b
<
1]
M
—
=
-
—
Il
—
y
o
o
S

e i e g i e e . i, et e g

where
NA = n sin U
A the numerical aperture of the systenm

4 wavelength of the light
(fno.} = effective speed or relative aperture
of the system
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THE MODULATION TRANSFER FUNCTION (Continued)

Y is the spatial frequency normalized to the cut-off
gspatial frequency VYo.

Note that Yo is the frequency at which all information
is lost, not the '3 dB' frequency frequently used in
electrical filter theory. The MTF 1s the inverse
Fourier transform of the image produced by a slit
source. MTF can be obtained by measuring the intensity
5(ot) across an image distorted by diffraction and blur,
and calc¢ulating the inverse Fourier transform. ot is the
angular instantaneous field of view.

A detecter array in the image plane of a telescope has
an MTF defined by

sinJr (Ax_  _f_ )
MTF(f) = 2P fs
Cop o ax_ _ £ )
2P fg
P = the center-to-center spacing of the detector
elements
Dox = the width of the active area of an element
fs = spatlial cut~off frequency 1
2p
f = spatial, as opposed to angular, freguency in

the image plane.

The MTF for an array 1s the Fourier transferm of the
pixel spread function.

SPAR
a———
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THE POINT SPREAD FUNCTION

A third useful parameter in describing an optical
imaging system is the Point Spread Function (PSF). 1In
an analogy to the airy pattern, the PSF represents all
of the first order and higher order aberrations in an
imaging system,

It is sometimes characterized for a particular
instrument as a central maximum with secondary maxima,
as in an antenna pattern; at other times it 1is
appropriate to represent it as a Gaussian intensity

distribution. PSF are arbitrarily given for 50% to 90%
of the 'encircled energy', depending upon the purpose of
the analysis. There is no universally agreed upon

definition.
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D1.0

INTRODUCTION

Complex low earth-orbiting satellites rely more and more
on on-board computers to provide increased flexibility,
spacecraft autonomy, and extended operational life.

These demands can be met by using a microcomputer with
the following key characteristics:

{a) Adaptable to support different mission
requirements,

(b) Modular multiprocessor design suitable for
distributed processing,

{¢) Interrupt driven, multitasking operating systen
for real-time applications, '

(d) In~orbit reprogramming capability,

(e) Use of non-volatile memory for mass-storage of
programs,

(f) Redundancy cross-strapping applied at the module

level of the computer, and
(g) Fault-tolerance and selftest capability.

Current spacecraft designs are based on two computer
implementation concepts. Major subsystems are
controlled by a central computer, typically via the
spacecrafti data bus of the command and telemetry
subsystem, and/or by dedicated computers which form an
integral part of the subsystem,.

The Paxsat computer described in this sec¢tion falls into
the former category.
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PAXSAT COMPUTER REQUIREMENTS

The Paxsat computer may be a centralized, general
purpese computer which interfaces with the GFSC
Multimission Modular 8pacecraft (MMS) Communications and
Data Handling (C&DH) Subsystem.

The computer will communicate with other spacecrafrt
subsystems through the MMS Multiplex Data Bus.

The physical interface with the C&DH subsystem will be
previded by the DMA interface of the computer, which
replaces the STACC Interface Unit (STINT) of the C&DH
subsystem.

The computer will accomodate the following tasks through
this interface:

(a) Delayed command storage,

{(b) Loading and dumping of programs and data,
{(e) Telemetry input and command output,

{(d)  Telemetry format control,

(e) Data output to real-time telemetry.

Other functions to be carried out by the computer
include:

{a) Attitude determination and control,

{p) Housekeeping functions such as monitoring and
controlling thermal and power subsystens,

(c) Limit checks to monitor and control spacecraft
health and safety,

(d) Generation of summary status and messages,
(e) Mission-unique functions.
The Paxsat computer will receive prime and redundant

secondary power rails (+5 V¥V, +10 V¥, +12 ¥) from the
spacecraft.
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Spar On-hoard Modular Microcomputer

The architecture of the SPAR On-board Modular
Microcomputer (SOMM) meets the key characteristics of
advanced spacecraft computers outlined in section 1.1
and is the proposed computer for Paxsat missions,

The following description highlights the flexibility and
expansion capability of SOMM,.

Configuration

SOMM can be configured from a pool of modules by
switehing secondary power rails to individual modules.
A total of 16 prime modules connected to the unit bus
may be powered at any given time.

Unit Bus

A serial data communications bus (unit bus)
interconnects modules within SOMM and supports bus
access by priority arbitration, synchronous operation,
shared rescurces, and multiprocessing capability.

The unit bus controller provides and conditions all unit
bus signals, which are c¢lock, sync, command data, reply
data, real-time clock, reset, and bus select.

The transmission of 16-bit data words at a clock rate of
1 MHz yields a data rate of approximately 46K bytes/S.

16-Bit CPU Module

The central processor of the 16-bit CPU module is the
Texas Instruments SBPG989 operating at 3 MHz,

The 16-bit CPU memory contains up to 4K bytes of power-
strobed PROM and 60K bytes of RAM.

Memory data error protection and correction (EDC) is
achieved by means of PROM error detection (parity
checking at the bit level) as well as RAM single error
correction and double error detection (Hamming code).

Other features of the CPU module include real-time clock
process control, priority interrupt handling, DMA,
memory-mapped I/0, memory write protection, and process
protection by a watch-dog timer.
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PROM Memory Module

The memeory module can be used for off-line storage of
software and pre-defined data. It is organized in
16-bit words and contains up to 128K bytes of power-
strobed PROM memory per module.

Manager Module

The manager module generates sequential module power
on/off commands, maintains subsystem status information,
and provides autonomous operation of SOMM to the extent
reqguired by a mission,

Paxsat Computer Configuraticn

The Paxsat computer configuration shown in Figure D-1
provides full redundancy {cold) at the module level to
permit cross-strapping of modules for reliability
purposes. The block diagram of the CPU module is shown
in Figure D-2.

The CPU memory required to execute the tasks described
in section 1.2 is summarized below:

f ROM RAM
FUNCTION (bytes) (bytes)

Bootstrap 3K T
Executive, C&DH Control 8K
Command Storage 8K
Status Buffer 8K
Support Software 6K
Subsystem Control * 16K
Selftest 2K
Spare 1K 12K

TOTAL - 5K 60K

* Including attitude/thermal/power control, and

mission-unigque functions

The memory size assigned to the PROM memory module,
which is powered during program load conly, is 64K
hytes.

SPAR
Amm—
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D2.2 Paxsat Ccmputer Configuration (Continued)

The physical characteristics established for the PAXSAT
computer are:

(a) Power #*# : 17 W

(b) Size *%#% : 7.0 L x 8.75 W x 9.5 H (inches)
{(c) Weight *¥% . 23 1lbs

* ¥

When operating in a nonredundant configuration.
L Includes redundancy, excludes DC/DC c¢enverter.

D ) . - — “
CEI T
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C&DH INTERFACE

R

|
) T f
|
l

=
CPU : CPU : CONTRQOL lCONTROL'
(3) L (B) | (A | L)L |

I i il t l IJ TEST INTERFAC!

1 A

’ ’ * j 2 ] UNIT BUS
|
|
l
|

PROM I proM | MGR r MGR R
MEMQORY | MEMORY I I
() () | (A) L () |
I B T
e _

NOTE: DASHED BOXES INDICATE COLD REDUNDANCY

FIGURE D-1 PAXSAT COMPUTER BLOCK DIAGRAM
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C&DH INTERFACE

L ]
I < MEMORY_ BUS - [
! | P
|
| DMA CPU
| MEMORY EDC l
I/F
] | |
. | l CPU BUS i I
| - - l
| l |
l I UNIT B TIMING l
] BUS ™ ™ CPU AND I
I/F CONTROL
j , l
I |
| -t | B
A B CONTROL &
‘ UNIT BUS STATUS

FIGURE D-2___CPU MODULE BLOCK DIAGRAM
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